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New Radial Drilling Machine. 


machine illustrated herewith las a 


The 


juarter-circle base, of unusual size, for the | 
The outside | 


accommodation of large work. 
pillar or support is moved around the circle 
by means of rack and pinion, in a way clearly 
shown in the engraving; this pillar can, 
when required, be bolted rigidly to the base, 
or it can be removed to admit work 
otherwise too large to be admitted 
under the spindle. 

The arm has a bearing on the main 
column 32 inches in length, and is 
strongly ribbed on the top. The 
spindle frame is moved along by 
mans of a crank, which enables the 
operator to stand at the spindle while 
bringing it to the desired position.& 

The column which carries the arm, 
driving gear, frame, etc., is bored 
and fitted over a stationary stump, 
bolted fast to the sole plate; this 
stump has sufficient length of bear- 
ing to prevent columu from swaying, 
and is provided with an adjustable 
pivot bearing upon an elastic dia- 
phragm in the column, which, when 
the bolts in the flange at the lower 
end of column are slackened, takes 
the weight of the machine off the 
flange bearing, and allows the column 
with arm, ete., to revolve easily the 
entire circle. For ordinary drilling 
the bolts in flange need not be tight- 
ened, but when extraordinary rigidity 
is required a partial turn of the 
wrench will bind the column fast to 
the sole plate. The which 
carries the arm and gear frame is 


sleeve 


fitted snugly to the column and may 
be raised and lowered by power, and 
is provided with clamping bolts. 
The table has both horizontal and 
vertical faces, and is provided with 
T slots, all planed. 

The 
frame with horizontal shaft and T 
and L pulleys, and a pair of cut 


counter-shaft consists of a 


miter gears to connect with vertical 
shaft at center of top of column. 
The spindle, feed screw, elevating 
serew and all shafts are made of 
machinery steel, and the feed worm 
is made of the best tool steel 


all thrust bearings are 


and 


hardened ; 


provided with phosphor bronze 
washers. 
The machine illustrated has a 


column 15 inches diameter and 93 


feet in height. The radius of arm 

is 8 feet, giving a possible distance of 6 
feet 10 inches from base to end of spindle. 
from floor to end 
The total height of 
feet 


including countershaft, 15 feet. 


distance 
feet. 
machine exclusive of countershaft is 11 


rhe greatest 
of spindle is 7 


5 inches, or 
The height of table from base is 25 inches, 
the top of table being 28 inches square. The 
table has planed TT slots on the top and on 
two sides. 

The spindle is 2} inches diameter, with hole 
‘* Morse taper.” The traverse of spindle is 
20 inches. The weight of this machine is 
about 15,000 pounds. 

This machine is manufactured by the Uni- 


Drill Company, Cincinnati, 


versal ‘Radial 
Ohio. 





chine shop of some kind. 
| 


NEW YORK, Jz 


Starting a Machine Shop. 


By C. W. Crawrorp. 


Nearly every machinist has an ambition to 


become a foreman or proprietor of a ma- 


It is much easier 


|to succeed in the former than the latter 
| capacity, but to be a successful proprietor a | shaft and pulleys, etc., will be good outfit. In 
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design it so as to build on afterward. If 
located in a small country town few tools 
will be required at first, depending on the 
surroundings A 36’ and 20 
make, a 30x30 x8’ planer, a 36 back geared, 
self-feed drill and a small drill, a pattern- 
maker’s lathe, a lot of machinists’ small tools 


lathes of good 


and tool grinder, an engine and boiler, line 


uu 














New Rapiaut Drituinc MAcHINE. 


man ought to have some experience as fore- 
man. Most shops are established for some 
particular kind of work, generally local work, 
specialties being taken up afterward. ‘This 
is probably the best plan, because if a shop 
can hold its own, or make money on local 
trade, it is safer to risk special work after 
The 
capital required need not be large, and can 


having some experience, amount of 
be saved in a few years if a man has only the 
will to do it. 
the advice of Horace Greeley, and go West. 


It is generally safe to follow 


There are plenty of towns yet wanting ma- 
chine shops. In choosing a location it is 
proper to ask the citizens to donate a site and 
very few towns will refuse this 


It is best to build a brick shop, and 


building; 
equest. 





addition, a face-plate lathe will be needed. 
This tool can be made cheaper than it can be 
bought, consisting, according to Chordal, of 
a few gears and pulleys, a belt, and a hole in 
the ground, a set of blacksmith tools and 
forge, and a foundry outfit consisting of a 
cupola made of the shell of a 42” boiler, a 
few ladles, flasks and some sand completes 
the layout. The head of such a shop must be 
a machinist, a good workman, and a man of 
indomitable will and perseverance, and its 
/ success will depend on his energy, integrity 
and financial ability. Very few machinists 
combine all of these qualities in addition to 
their mechanical ability, and hence more fail 
than succeed. The 
vincial shop must be full of expedients and 


man who runs a pro- 
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OFFICE, NEW YORK, AS SECOND CLASS MATTER. 


He will be called 
upon to produce the most unheard of ma- 


equal to every emergency. 
chinery. Whatever the class of work, he 
must do good work, and he must do it ac- 
cording to promise. A safe rule to begin 
with is, never indorse for any one and never 
ask for indorsement. Buy at headquarters, 
and for cash if possible. Allow your creditor 
You 


will probably get longer time by 


to draw on you through the bank. 
doing so. Never return a draft 
hold it and pay as soon as you can. 
Use brains in designing new ma- 
chines. Adopt old stylesif simpler, 
rather than new ones that are com- 
plex. Use plenty of iron 
is just right. Treat all 
alike, even your worst enemy, and 


too much 
customers 


the man who parleys half a day and 
goes away without ordering any- 
thing you later. Hire 
Think a 


couple of times before hiring a dis- 


may get 


only good workmen. 





charged man back again; he will 
get even with you or ahead. 

higher wages than other shops ; 
can afford it. 


Pay 
you 
Never allow 2 man to 
be dissatisfied with his pay. Keep 
a limited number of apprentices and 
teach them everything in the shop, 
and when in need of a foreman make 
one of an apprentice rather than a 
The 
an apprentice, 


stranger. writer once said to 
‘* Young man, do 
don’t know what 
may happen here in ten years, you 
may be at the head of this shop.” 
That boy is now foreman of the shop, 


your best, you 


and is asuccess. Paddle your own 
canoe if possible, but an agreeable 
partner is desirable. Two are com- 
pany, but, bear in mind, three are 
ariot. A partner must not be of the 
same trade as yourself, or better, 
no mechanic at all, but a good office 
man, who can also talk machinery. 
Locate where there is a good 
local trade, but work up a shipping 
trade as soon as possible. ‘Ihis is 
what builds up a town; local trade 
is simply swapping dollars, as far 
that 


cerned. Avoid strikes by discharging 


as profit to locality is con- 


all chronic agitators. Good men 
can always be kept at work by pay- 
ing good wages. Invest your money 
in extending your business, and after 
fifty years of age, let your foreman 
and 


run the shop make yourself 


comfortable. 
nee Aan 
Massachusetts Institute of Technology. 


We are in receipt of the Twenty-Second 
Annual Catalogue of the Massachusetts Insti- 
tute of Technology, of Boston. It contains 
a list of the officers and students, and a state- 
ment of the courses of instruction ; also a list 
of the Alumni. 
pages ; 
garding the workings of the Institute. 
foundation of the 
quent growth are matters that will be found 


It isa book of more than 160 
giving very complete information re- 
The 
Institute, and its subse- 
interesting reading. ‘The following in rela- 
tion to mechanical engineering, which we copy 
from the catalogue, will show the scope of the 
school in this direction: 

The course aims to equip the student with 
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such training in pure and applied mathe- 
matics as shall qualify him to deal with the 
engineering problems of his profession from 
the most favorable standpoint. It attempts 
by instruction, both theoretical and practical, 
to acquaint him with engineering practice, 
and to give him a proper groundwork upon 
which to base a professional career. The 
more strictly professional work of the course 
may be classified as follows : 

1. Mathematics, physics, and applied me- 
chanics, given outside the departmen the 
last including the study of, and practice in 
testing the strength of materials. 

2. Recitation-room work of the department 
proper, beginning with a study of the prin- 
ciples of mechanism, the construction of gear- 
teeth, etc.. and continued by courses on ma 
chine tools and cotton machinery. Courses 
are the slide-valve and link, ther 
modynamics, theory of the steam engine, and 
on steam boilers. The fourth year instruc- 
tion includes such mechanical cngineering 
subjects as dynamometers, governors, fly 
wheels, springs, relative effect of reciprocat 
ing parts, balancing of engines, injectors 
steam-pumps, cylinder condensation, —hy- 
drauiics and hydraulic motors, ete. An 
option is given among courses on marine 
engineering, locomotive construction, and 
mill engineering. 

5. Drawing-room work. The students in 
the second year make work-drawings from 
measurements, and the drawings nece ssary in 
connection with the course in mechanism and 
gear construction. In the third year they 
make detail and assembly drawings from 
machinery, and this is followed by mechanism 
designs, and boiler drawings. In the fourth 
year a course in machine designs is given. 

4. Shop-work, including carpentry, 
tern-making forging, chipping, 
machine-tool work. 

5. Mechanical engineering laboratory work. 
This begins with drill in steam-engine tests 
in the second terms of the third year, and is 
continued throughout the fourth year, includ- 
ing tests of boilers, pumps, power, etc., and 
a large amount of investiga ion. 


vyiven on 


pat- 
filing, and 


the 
given in detail; they seem to us to be very 


 Followir this course of studies are 


ig 
complete. 
The course in civil engineering, mining en 
gineering, electrical engineering, chemistry, 
XC., &e < We 


should say that the catalogue would be in 


are equally well explained. 


structive to any student in the direction of 
applied science. 
. oR - 


Condition and Prospects of the 
Machinery business, 


LETTERS FROM PROMINENT ESTABLISHMENTS TO 


THE *‘ AMERICAN MACHINIST.”’ 


Hewes & Phillips Iron Works (Steam En. 
gines, Boilers and Machinists’ Tools), Newark, 
N. J., write us: 


The volume of business transacted by us 
during the year 1886 been unusually 
large, showing a decided improvement over 
that of the year 1885. Prices received for 
our products have, however, been very un 
satisfactory, but we are happy to report that 
they are materially improving and with a 
prospect of a still further advance. During 
the past year we have put in a large number 
of new tools, and improved our equipment 
and organization in every department. The 
growth of our Corliss engine business has been 
of the most satisfactory character, having 
built about 50 during the year 1886, ranging 
in 81zes from 50 up to 400 horse power. 


has 





AMERICAN 


orders we have filled, during the coming year. 

We find that steam users are appreciating 
the superior points of water tube boilers, and 
are expressing their appreciation in the very 
practical way of giving us the preference, 
when placed on an equal footing with other 
manufacturers of the same class of boilers. 
This, of course, has encouraged us to con- 
stantly increase our facilities for manufacture, 
and to maintain the high standard of work- 
manship and material with which we origi- 
nally started out in the manufacture of these 
boilers. We are therefore in a position to 
look forward with great encouragement to the 
coming vear, and expect to be able to make a 
still better report at the close of 1887. 


Coffin & Leighton (Machinists’ Steel Scales). 
Syracuse, N. Y., write us : 
| Our trade for 1886, our first year, has been 
good. Our scales are giving complete satis 
faction. The prospects for the coming year 
are very favorable. 


W. P. Davis, (Machine Tools), North Bloom 
field, N. Y., writes us: 


Business for 1886 has been quite satisfac- 
tory with me; while we have not d ne a large 
busine s I can see we are steadily gaining 
ground as we become better known, and we 
see a decided change for the better in the past 
two months, and think we have every reason 
to look for quite an increase of tusiness in 
the spring. We have had quite a limited ex 
port trade this season, but could not look for 
much as we have not advertised abroad the 
past year. We are just finishing a lot of one 
hundred and twelve nachines, which we have 
made in one lot, 56 being our 20-inch drill on 
which we are having a fine trade. We are 
just finishing a new grinding machine for 
grinding long strips of steel,and bringing them 
square and true, the machine working auto- 
matic. We have made some improvements 
this year by putting in new machinery, etc. 
We now heat our machine shop and foundry 
by exhaust steam pipes overhead, and it works 
well. Have also just finished our new office 
building which is separate from the main 
buildings, and find it much better in every 
respect, not only being clean but free from 
any jar whatever. It is also light. From 
past experience we think any one will find it 
a much better way when it is possible to have 
office separate from main building. We have 
‘urned our old office into a tool room, which 
makes a very satisfactory addition to our ma 
chine room. We continue to use natural gas, 
and it is very salisfactory, both for fuel and 
lights. We have run full time the past year 
and have had no t:ouble with help in any 
way, and believe much of the labor trouble 
might be avoided were the employers more 
ready to look after the interests of their em- 
ployees before th: y had reasonto complain. 
When they know you look out for their inter- 
ests they do not watch them so closely them- 
selves. 


The Ferracute Machine Company (Presses, 
Dies and Sheet Metal Tools), Bridgeton, N. 
J., write us: 


We notice that you are publishing in your 
paper reports from the various manufacturers 
all over the country, and thought you might 
like to insert something concerning our 
business. 

The first part of the year was unusually 
dull, with small sales and at very low prices. 
During the last two months, however, it has 
increased considerably, and we are now very 
busy, running a full force of about 80 men, 
aud there are several thousand dollars worth 





We now have in of construction 
engines for the following parties: One 25v 
horse-power Corliss engine, for Newark Elee 
tric Light and Power Co. ; 
power, for Sohmer & Co., piano manufac 
turers, of New York: 
Claus 


COUTSe 


one 150 horse- 
one 75 horse power, for 

Brewery, Brooklyn; one 60 
New York Preservative Co.: 
one 60 horse-power, Judge Addison Brown ; 
and two, of 250 and 200 horse power re 
spectively, for Atchison, ‘Topeka and Santa 
Fe Railroad; also several others for different 
sections of the country. We are also execut- 
ing a large order for planers, shapers and 
slotters for the railroad; also con 
structing a fine plant of ten Otis steel boil 
of 120 horse-power each, for the Clark 
Mile End Spool Cotton Co. The 
tracts, together with a large amount of other 


Lipsius 
horse-power, 


above 


ers 


above con 


miscellaneous work, make us extremely busy, 
and we are now running nights. rhe pros- 
pects for the year 1887 are most flattering, 
and we look for a large and profitable busi 


Less. 


The National Water ‘Tube Boilez Company, 


New 

We xre much gratific d, In looking over our 
business of the past year, to note its growth 
and extent. 

We have ge increase over that of 
the previous year, and, with the present indi- 
cations, we expect to double the number of 


Brunswick N. J., write us: 


had a lar 


We have improved 
many of our old style presses, and during the 
year have added a complete new line of punch 
ing presses with gearing, and another line 


| without gearing fora heavier line of goods such 


as nuts and washers, hardware, railroad and 
bridge work, and general machine shop use. 
(hese have proved quite popular, and a large 
number of them have already been sold among 
many of the prominent manufacturers of the 
country. We have also added several new 
special foot and power presses, and our cata- 
logue now describes over one hundred differ- 
ent sizes and kinds. 

We have put in during the year consider 
able improved machinery, and are now manu 
facturing most of our presses on the ‘* dupli- 
cate system,’? making up our parts in large 
quantities, which enables us to make con- 
siderable decrease in their cost. We have 
divided our shops into two departments, one 
for presses and other large machines, and the 
other for our dies aud small tools. We have 
added somewhat to our buildings, and are 
carrying a considerably larger stock of finished 
goods than ever before. We have placed 

for the convenience of our customers) a num- 
ber of machines on exhibition in a New York 
store. 

We have felt but little inconvenience from 
the labor troubles, and have kept matters 
running smoothly by some small increase in 
our wages, 

Our orders at present are from all parts of 


of orders ahead, with good prospects of a/| 
| still greater increase. 


MACHINIST 


| 

| the world, some of our recent shipments 
| being to Germany, Australia, New Zealand, 
etc., and we think there is a prospect of our 
foreign trade increasing. 


L. S. Starrett (Fine Tools for Machinists), 
Athol, Mass., writes us: 

We have been so busy moving and getting 
settled in our new shop tbat we have had little 
time to answer your inquiry relating to business 
prospects. Willnow say that our business dur- 
ing the past year has been better than ever be- 
fore. The increasing demand for our tools 
has been such as to compel us to increase our 
manufacturing facilities. This we have done 
by taking possession of our new shop, con- 
taining 8,640 square feet of floor room, high- 
posted, well lighted, fitted up with modern 
improvements and the best of tools, driven 
by a 60 horse-power wheel (although this is 
more than we at present require), and we 
shall be better than ever before prepared to 
till our constantly-increasing orders. We are 
anticipating a greatly-increased trade for the 
year to come, and shall add new machinery 
from time to time as our business require 
ments may demand. 

A few days since we were pleased by re- 
ceiving a diploma from Sweden, signed by 
the Crown Prince, Gustaf, for excellence of 
our fine tools on exhibition there. 

We have several new and improved tools 
that we shall soon add to our list, and such as 
we believe will command large sales. 


J. M. Allen, President Hartford Steam 


Boiler Inspection and Insurance Company, 
Hartford, Conn., writes us : 


In reply to your favor, inquiring about the 
business of this company for the past year, | 
will say: The business of the company has 
been larger by far than that of any previous 
year, and the outlook for business the com- 
ing year was never more encouraging. 





The Dwight Slate Machine Company (Ma 
chinery and Tools), Hartford, Conn., write 
us : 

The year 1886 opened with prospects of 
good business, and orders came in freely in 
January and February. During the spring 
and early summer months business was quite 
light, but since July has shown steady in 
crease the year closing more promising than 
1885. 

During the year we have brought out some 
new tools—two and four spindle drills, with 
novel driving arrangements, consisting of 
single belt and tightening appliance; alsoa 
filing machine for handling hand files by 
power. Have also purchased the tools, pat- 
terns and fixtures of the Ballou Manufactur- 
ing Company, of this city, and shall continue 
the manufacture of their fine precision 
engine lathes, bench lathes, and the numerous 
accompanying attachments. 

Shall carry over the first of year quite a 
number of unfilled orders, and have fully 
three months’ work ahead. 


Brehmer Bros. (Bevel Gears and Ma- 


chinery), Philadelphia, Pa., write us : 

During the past year we have been fairly 
active, and have done 
than during the preceding year. At present 
we are pushed very much, and are behind 
hand with our orders. 


the prospects for the coming year, but for 
the first few months we expect to be very busy. 

The Buffalo Forge Co. (Forges, Blowers, 
Blacksmith’s Drills, etc.), Buffalo, N. Y. write 
us: 





We take pleasure in reporting 
good in all branches of our manufacture. 

Among recent shipments of forges are : 
10 forges for the Studebaker Wagon Works ; 
12 forges, Atlanta University, Atlanta, Ga.; 
24 forges, Manual 


bi § i 288 | ° 
APA | has been entirely 





| 
considerably more | 


We think it rather unsafe to prognosticate | 


JanvaRy 22, 1887 
The National Pipe Bending Co., (Feed- 


Water Heaters and Iron, Brass and Copper 
Coils), New Haven, Conn., write us : 


Our business for 1886 has shown a very 
gratifying increase over that of the previous 
years. We have added two new machines to 
our coiling department, and are now able to 
make larger coils than before. The last four 
months of the year has given us a large num- 
ber of orders, and we have worked some over- 
time and added to our help. The price of 
material is going up some, but labor remains 
the same as in 1885. ‘The demands for coils 
of iron and brass since July has exceeded that 
of any former year. The outlook for 1887 is 
very good. 


Vanderburgh, Wells & Co. (Pattern Letters 
and Printers’ Materials), 18 Dutch st., New 
York, write us: 


Although our business for the year 1886 is 
slightly more in volume than for the year 
before, this gain was all in the earl. months 
of the year. Since the labor troubles of the 
country became serious in the spring orders 
have been to a great extent, confined to what 
our customers could not get along without ; 
showing that very few purchases’ were 
made with a view to the enlargement of old 
establishments, or toward starting new ones. 

The prices for our goods are a little firmer 
than they were a year ago, and the general 
prospect seems fair, although there is not 
quite so confident feeling as there should be. 

No change in rate of wages to report, and 
prices of what we buy much the same as they 
were @ year ago. 

We have added to manufacturing facilities 
during the year, but not to a great extent. 


The Muller Machine Tool Company, Cin- 
cinnati, 0., write us: 


We commenced business last April with an 
entire new outfit, comprising the latest and 
most improved tools manufactured. 

At present we make a specialty of 16 
engine lathes, beds of any desired length. 

We have furnished this tool to several of 
the largest muchine shops in this city, and 
have received orders from all parts of the 
country for the same. 

We make it an object to build this tool as 
fine and accurate as can be made. 

Prices have been and are extremely low. 

The outlook for 1887 seems bright, and we 
hope may terminate in a general business 
improvement over 1886. 

We have had all we can do since we started. 


The Variety Machine Company (Ratchet 


and Worm Drill Stocks), Warsaw, N. Y., 
write us: 
Our business for 1886 has been all we 


could expect. It comes mostly from adver- 
tising. Where we make one sale, we are sure 
of more. Many machinists are adding our 
No. O ratchet to their kit. We think, with 
improved tools, sold at a reason ble price, all 
that is required is to ‘' keep it tefore the 
people.” We have sent our ratchets to all 
parts of the country, and all have given the 
best satisfaction. Have improved our facili- 
ties, so as to be able to fill orders more 
promptly. We expect to put a worm drill on 
the market soon. Think the outlook for 
1887 is good, 


Chas. A. Strelinger & Co. (Wood and 
Metal Workers’ Tools), Detroit, Mich., write 


} us: 


Our trade for the past year, as a whole, 


satisfactory to us, and we 


| expect it to be as good, if not better, for the 


raining School, Toledo, | 


O.; 6 additional forges, making [8 1n all, to | 


Abbott Buggy Co., Chicago; 6 forges to 
Groton Carriage Co., Groton, N. Y ; besides 
preliminary shipments to Pennsylvania State 
Reform School and Haveford College, Phila 
delphia, Pa. We are also preparing addi 
tion to our original shipment of 12 forges to 
Cornell University, Ithica, N.Y. 

In our ventilating department, we have re 
cently shippd one large 14 foot fan to North- 
ern Michigan Insane Asylum, ‘Traverse City, 
Mich.; one same size to Retsof Mining Co., 
Piffard, N. Y.; 12-foot fan to Weston, 
N. C., Insane Asylum Morganton, N. C.; 
one 4-foot dise exhaust wheel to Public 
School Department, Brooklyn 5-foot 
and 3-42 inch wheels toa Syracuse party, 
and one 4-foot wheel to a large paper mill in 
San Francisco, Cal. 

The above are independent of routine ship 
ments to our regular jobbing connection, 
which show a very gratifying increase also. 

We shall have a number of new designs on 
hand, and power blacksmith drills to offer the 
coming year; also entirely original tool, for 
blacksmiths, adapted to a class of work which 
is now being done entirely by hand. 


one 


one 


coming year. As a matter of curiosity, 
would tell you that we have just received a 
letter enclosing four post office orders, of one 
shilling each, from Lucknow in India. Our 
correspondent says that he read our adver- 
tisement in the AMERICAN MacuinistT, and 
send him our catalogues. We al- 
ways knew that the AMERICAN MAcHINIST was 
pretty substantial, but were not aware that it 
covered so much ground before. 


asks us to 


Forbes & Curtis (Die Stocks, Pipe Cutting 
and Threading Machines, ete.), Bridgeport, 
Conn., write us: 


The year has shown us a larger output than 
*85. In months our orders were twice 
as large, and we were forced to put in more 
machinery, and to-day we are crowded with 
work. We hoped to get into larger quarters, 
but have not been able to close our arrange- 
ments so to do. Our price for labor has not 
changed, nor have we been obliged to pay 
much more for material as yet, but some ad- 
vance we look for. 

We have added two new designs to our list 
of pipe tools—a new power machine anda 
nipple machine We will be satisfied if °87 
does as well for us. 


some 








ae 
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Janvary 22, 1887 


The E. Horton & Son Company (Manufac- 
turers of the Horton Lathe Chuck), Windsor 
Locks, Conn., write us: 


Our business has been gradually improv- 
ing during the year just past. We are now, 
and have been, running to our full capacity. 
We are constantly adding new sizes and styles 
to our line of chucks as fast as there 1s a 
demand for such. Our patent car-wheel 
chuck is giving perfect satisfaction, and our | 
‘Horton Giant” is attracting considerable | 
ittention, and orders are beginning to come | 
in for it The prospect for doing a good 
business the coming year is good, and with 
the end in view of doing more, we have 
lately added some new and improved ma- 
hinery to our works, and shall no doubt put 
n still more before the end of the year. 


Oneida Steam Engine and Foundry Com- 


uny (Lathe and Drill Chucks), Oneida, 


VY. ¥., write us: 


The sales of the Westcott chucks in the 
ast year have been remarkably good, and 
irgely in excess of any previous year. We 
nave had all that we could do, and are now in- 
‘reasing our capacity, by adding new ma- 
chinery, and in using all the help we can find 
room for. 

Since the boom of 1880-’81 we have doub- 
led our fac lities for manufacturing, but still 
find it difficult to meet the demands of our 
customers. 

There has been a marked increase of for- 
eign orders, and home orders have taken a 
decided jump, as the year closes upon us. 
We look forward for a busy year. 





The Kensington Engine Works (Limited), 
Philadelphia, Pa., write us : 


The early part of the present year found 
us with a fair amount of work, and believing 
that tne outlook was sufficiently promising, 
made a large addition to our works of a 
new boiler and blacksmith shop, thus greatly 
increasing our facilities. This belief of im- 
proved business prospects bas been realized 
in the latter part of the year; and while we 
are not suffering from any ‘* booms” (the 
bane of all legitimate business), we are 
working full hours, with an increased num. 
ber ot men, and are still hopeful that the 
coming year will further increase our orders. 





The Newburgh Steam Boiler Works, P. 
Delaney, Proprietor, Newburgh, N. Y., write 
us: 


I have had a very busy year, and am well 
satistied with the amount of business done, 
but prices have been too low for satisfaction. 

The prospects for 1887 are good, and I am 
preparing to enlarge my shop in order to 
turn out work more rapidly. 


The Mason Regulator Company, Boston, 
Mass., write us: 


In reply to your inquiry as to business 
during 1886, and the prospects for the coming 
year, we would say that this year can hardly 
be taken as acriterion for our business, as we 
have during the last 12 months put upon the 
market several new patents. 

Our original device ‘*the Mason Pump 
Governor,” with which we commenced busi- 
ness has during the year increased 1m sale. 
We have shipped a large number of these to 
Cuba and England, and they are being gen- 
erally adopted in this country where such a 
device is necessary. 

We have recently put upon the market a 
steam pump pressure regulator which has 
found immediate favor with the steam pump 
manufacturers; a steam trap for which we 
have filled orders from some of the leading 
brewers, sugar refiners aud factories, and a 
reducing valve. For this latter article there 
has been a good sale, and although we have 
only manufactured it for three months, we 
cannot supply our orders. We have not 
added to the number of our workmen, but 
have made a large variety of special tools 
whereby we can manufacture our reducing 
valves more rapidly and cheaper. We look 
for a good business during the coming year. 


} year’s work in six months. 


AMERICAN 


prophesied last year, prices have been the 
lowest in our experience of over thirty years 


jin our line; and notwithstanding tubes, bars 
}and plates have been advanced in price, we 


see po prospect of getting more profitable 
prices, because it will take a great demand to 
fill the facilities; possibly the crazy rush for 
all to be served at once. to meet the supposed 
coming boom, may advance prices some for 


|a time, till the facilities are again increased 


to meet this rushing demand, which in our 
opinion is the most pernicious of all business 
operations, requiring, as it does, to do the 
Another bad 
thing is, large concerns increasing their facil 
ities to get more earnings out of the very 
small protit competition which present facili- 
ties award; one concern dves this, and 
others follow, so that unless there is a great 
and increasing demand, all are worse off than 
before. It is our opinion that the best policy 
would be to keep prices and wages up, and re- 
duce the product. But such is life, and no 
power on earth can control the rush of men 
to get rich and richer in as short atime as 
possible; but it is our opinion that it will 
take more and more time to get acompetency, 
as the years roll on. Our predictions fer 
1884 and 1885 proved correct in the main ; 
but we think the prospects for 1887 more 
promising with us than either of the previ- 
ous years; andif the demand will cover in- 
crease of wages for skilled labor, and ad- 
vance in prices of stock and a little more 
profit, we shall be agreeably surprised. 
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Standard Screw Threads, 





By Josuvua Rose. 


The angle of the sides, one to the other, of 
the 
Vand of the steam and gas thread, is said 


United States Standard, of the common 


to be that of 60 degrees; but it can be shown 
that a thread can only have a standard angle 
upon one diameter of bolt or work, and that 
for this one diameter the angle of the thread 
is different from that of the tool that cuts it. 
This in no way detracts from the value of « 
standard, because it is by means of the stand 
ard that we are enabled to originate threads 
and be sure that all those of a given pitcl 
fit, let the the 
what it may, and the actual angles of th: 


will diameter of work lb: 


threads vary as they may, upon different di 
ameters of work. 


Fig. oO 




















Fig. 2 





The S. Ashton Hand Manufacturing Com- 
pany (Machinery and Tools), ‘Toughkenamon, 
Pa., write us: 


Previous to November the past year has 
been quite dull with us. Since that time we 
have been very busy on special machines for 
sewing machine shops, with good prospects 
for plenty of work for 1887. 

We are getting ready to manufacture our 
14” engine lathes in large quantities, in order 
to compete with the market. We find that 
nearly all classes of buyers are looking more 
at price than quality. 


Good workmen are scarce and wages about 





The Bridgeport Boiler Works, Bridgeport, 
Conn., write us: 


The battle of life, strife and competition 
is nearly over for 1886, and the result will 
soon be known in the summing up of the 
gains and losses. 

We have not swerved from our policy of 
materials, and making the best 
in our line, and asking a fair 
products, according to 


using the best 
of everything 
price for our 


tion. 
considerably more than that for 1885, and the 
earnings more satisfactory. We have been 
qiite busy for the last two montbs, working 
ent rely on orders, having sold about all the 
stock we were able to make up during the 
summer months, and the prospects in in- 
quiries and proposals out are unusually good 
for this time of year in our line. As we 


the | 
times, and recognizing reasonable competi- | 
Under this policy our business will be | 


as hich as ever with us. Material can be 
|contracted for in quantities at very favorable 
| rates. 

te 


| We publish this week another lot of letters 
(the third lot) 
|chinery and tools. 


from manufacturers of ma- 
They show the machinery 
|trade to be in good condition. All that seems 
lacking is »n advance in prices, which is very 
likely to come soon. 

Re 


A correspondent writing to /ndustries says 


that for sawing soft and medium woods, a 
speed of about 9,000 feet per minute increased 
to 10,000 for cross-cutting, is recognized as 
For higher speeds than these the 


of 


standard. 


thicker saw required is too wasteful 


lumber. 


Let it be supposed that a thread is to be 
origimated, its sides to have an angle of 60 
degrees, and there at once arises the compli 


cated problem as to what shape the cutting 


tool must be to produce threads having that | 


angle, for the angle of the tool differs from 
This fact 


stated in another way, inasmuch as that the 


the thread it produces. may be 


angle of the cutting edges of a tool dif 
fers from the angles ot the two clearance 
faces, which are factors in producing the cut- 
ting edge. This is shown in Fig. 1, where 7’ 
is a tool, and G a gauge of an angle of 60 


degrees. By grinding the end faces « of the 


tool at such an angle that the gauge fits the | 


cutting edges of the tool, the cutting edges | 


will obviously have an angle of 60 degrees, 
measured on the plane of the top face of the 
tool; but if we apply the gauge to the clear 
ance faces, as @, we must hold it at a right 
angle to those faces, as at (’, and it will then 
no longer fit, and it is clear that the produc 
tion of cutting edges at an angle of 60° can, 
in a tool of this kind, only be obtained by 
grinding the end faces a (these being the 
only ones that are ground in resharpening 
the tool 


latter angle depends upon the 


to some other angle, and that this 
of 


shown as 


amount 
clearance given to the tool may be 
follows: Suppose the tool is given no clear- 








ance, as in Fig. 2, and the gauge may be 
applied parallel to the top face of the tool, 
and at any part of the tool depth, and will 
still show the same result ; or, in other words, 
if it fits the tool in position (7, it will also do 
so in position 4’. But the tool must bave a 
certain amount of clearance on its end faces a, 
in order to enable it to cut, and it follows 
that for of 


clearance the end faces @ must be ground to 


every variation in the amount 


some angle other than that of 60 in order to 


produce cutting edges that shall be at an 


wigle of 60. 


In the practice of the ordinary workshop 


| this has a minor importance, because, so long 


is the tool is ground so that it fits the gauge 
when applied in position (@ in the figures, 
the workman need not concern himself with 
what particular angle or amount of clearance 
he has given to the tool in order to obtain 
correct cutting edges, all that he needs to 
insure being that the cutting edges are at 
he correct angle, and that the amount of 
‘learance is suitable for the diameter of the 
work the tool is to operate upon, and the 
pitch of the thread the tool is to cut. But in 
the manufacture of threading tools it assumes 
the 


; hence a definite de 


great importance, because fit and-try 
process is too expensive 
gree of clearance is adopted, and with it such 
an angle of end face as will produce entting 
edges of the correct angle, when the gauge is 
applied parallel to the upper face of the tool. 

When we come to apply a thread gauge to 
the work we are met with new considerations 
arising from the angle of the thread to the axis 
of the work, every varying angle giving in 
realty a different form of thread, although all 
the threads may be cut by the same tool, and, 
furthermore, although all the threads may 
appear correct when tested by a gauge applied 
parallel to the axis of the work. 

But the actual angle of the threads cannot 
be measured in this way, as may be seen in 
Fig. 3,in which a rectangular piece of work 
is represented as having two V grooves, ¢ and 
e cut in it at a different angle to the line f f 
which may be taken to represent the axis of 
the work. 

Suppose it was required to produce by 
hand a number of such pieces of work in 
which the grooves were to be exactly alike, 
and amale gauge such as in Fig. 4 must be 
made to test the grooves, the sides g /, being 
at an angle of 60° one to the other. 

In applying this gauge to the work it must 
obviously be held at a right angle to the 
length of the groove as at ( for groove e, and 
at G’, for groove c, and when so applied the 
grooves fitted to it will have their sides at an 
angle of 60°, let their angle to the line /f fF 
be what it may. 

But if we then apply the gauge on the line 
“ F' neither of the grooves would appear to 
be correct, nor would any groove unless the 
center line of its length were at a right angle 
to the line f7 

That a screw thread must, in order that its 


sides be at an angle of 60°, be measured in 








the same way is obvious, from Fig. 5, which 


represents two screw threads having the same 


pitch, but upon different diameters of work. 
Line f' f 
corresponds to line f f in Fig 3. 


line of the work and 
Line J J 
thread groove G 


is the axial 


is the center line of a 
represents the gauge applied, as at (@ in Fig, 
|3, at aright angle to /./, and @ the gauge 

ipplied at a right angle to center line A’ K of 
;& thread groove, hence if the sides of both 
| yrooves were at equal angle the gauge would 
But the 


|thread the plane of the edges is 


tit equally to both. in cutting 
cutting 
parallel to the axis f /, and in gauging it the 
gauge is also applied parallel to the axis; 
|hence the angle of the thread varies upon 
every different diameter of the work and can 
only be a standard angle when a certain 
thread pitch is considered with relation to a 
definite diameter of work, as in the case of the 
United States standard. 

But so long as the tool and the gauge are 
both applied parallel to the axis, work threads 


of equal diameter and pitch will fit together 


correctly, notwithstanding that the thread 
angles may vary with the work diameter. 
Hence, it is to be considered which is the 


most convenient method of cutting and of 


| gauging the thread. 














































































Robinson’s Feed Water Heater, 


The heater proper consists of a vertical 
shell, the central one 
This shell is 


surrounded by another which encloses asmall 


with a series of tubes, 
being larger than the others. 
space, except at the top and bottom, where 
there are comparatively large 
closed. 


The exhaust from the engine enters at the | 


bottom through pipe A, and passes up to 
near the top of heater, and into chamber F. 
From there it passes down through the tubes 


and through the space between the shells, to | 


lower chamber K, and into pipe /, whence it 
may pass to the atmosphere, or to the con- 
denser, or may be conducted away and used 
for heating purposes. 

The water is forced in through pipe //, and 
passes out to the boiler through pipe (, thus 
becoming heated before coming in contact 
with the shell or tubes of the heater. A 


culation of water is maintained by 


cir- 
its rising 
upward in contact with tube (, and flowing 
downward the of 
limpurities are carried to a com- 


in contact with surface 
chamber /’. 
paratively quiet space above and below 2’, 
and may be blown off through pipes 0 and JJ. 
The heater contains water enough to supply 
the boiler for twenty minutes, which is suffi 
cient to allow for heating, aud to permit im- 
purities to settle, or to rise to the top. 
The steam from pipe A escaping in a verti- 
cal direction into chamber /, and leaving it 
in the reverse direction, maintains the cham- 
full, supplying all the tubes 


aud space with heat. ‘The currents of steam 


ber equally 
are downwards, thus relieving the heater of 
the water of condensation. 

The head of the jacket is arranged so that 
it can be 


removed, and the heater removed 


frum the jacket, in case repairs are needed ; 
if the blow-offs are properly used the heater 
will be kept clean. 
is no unequal expansion, hence there is no | 
occasion for providing for it. 

One and one-half square foot of heating 
The 
connections for water pipes being at the top 


surface is allowed for each horse-power. 


aid bottom these pipes may conveniently be 


fed in any desired direction. 
The manufacturers of this heater 


Robinson & Cary, St. Paul, 


are 
Minn. 
= ae ia 
Simple Blue Process. 
kor Reproduction of 
ete., with 


Maps, Drawings, Cir- 


culars, Blue Lines on White 


Ground, 
PREPARATION 


OF ORIGINAL, 


Paper —Use a thin, white, transparent Pe-| 
per, similar in all respects to that known in 
the Keuffel & Esser Catalogue as ‘‘ unpre 
pared German transfer paper.” 


Inx.—A thin solution of gum arabic, col- 





ored with Prussian blue, carmine or Indian 


ink. | 
Draw 


Mopus OPERANDI. or write directly 


on the above paper or trace original on it. 


Now spread the paper face up on a smooth 
tacks), 
with dry, finely- 
powdered Tuscan red or ivory black, distrib- | 
uting and rubbing it in with the palm of the 
hand. Avoid getting any coloring matter on 
the back. Examine the sheet by holding up 
to the light and remove lumps with a soft | 
brush. 


to the light, will appear of an even shade and | 


surface (fastening with thumb and 


cover well and uniformly 


The sheet, when well coated and held | 


| 


unspotted. Now turn the sheet face down- | 
wards and saturate it thoroughly with poppy | 
The 
coating thus being fixed, the sheet should be 


or linseed oil, using a warm flatiron. 


washed under a gentle stream of water, which 
will cause the lines of the drawing or writing 
a red or black 


to appear transparent on 


ground. ‘Then hang up to dry. 
PRINTING. 

Use, in the customary way, ordinary blue 
process paper (heavy paper being preferable), 
which should be of good quality and not very 
old. 

If the ground of the print should appear 
cloudy on account of the imperfect coating of 


the original, add to the second bath a few 


chambers en- | 





| 


hand holes are provided for inspection, but | 
| found at his office 
It is claimed that there | 


| the 


| it. 


drops of a saturated solution of chloride of 
When the 
ground is perfectly white and clear, 


lime, and watch the bleaching. 
yash 
again in clear water. 
Henry Bosse, 
Draftsman. 
Rock Island, Ill. 


The manuscript from which these direc- 


U. S. Engineer Office, 


tions have been printed, is, we believe, a re- 
production of the original and obtained by 
If so, the 
and since the process is comparatively simple, 


this process. result is excellent, 
our readers may find it to be advantageous to 
adopt the same. 
- a 
Carrying Steam Through Streets at High 
Pressure. 


The New York Steam Company has been 


extending its business during the last three | 


or four years until it has seven or eight miles 
of main pipes running through the streets, 
supplying steam, heat and power to hundreds 
of customers. 
Board of 
requiring the 
to be reduced to 
The Mayor vetoed the bill. 

It has been urged that the city is in 
danger of malarial poisoning from leak- 
pipes. It is 
said that the pipes are leaky in many 
places, and that the miasmic emanations 


sition at times, and lately the 
Aldermen passed a bill 
pressure in its mains 
50 pounds. 


ages of the main steam 


thereby occasioned are deleterious to the 
public health, and cause diseases. 

In order to learn the pros and cons of 
this public question, a reporter of the 
AMERICAN Macurnist called upon two 
who, from their positions, 
have taken sides prominently for and 
The 
Chief Engineer 
the New York Steam Company. 


gentlemen, 


against the company. first was 

of 
He was 
in Cortlandt street, 


and was ready to talk upon the subject, 


Charles E. Emery, 


although, as usual, his time was limited. 
‘* There have been efforts made to limit 
pipes fifty 
pounds to the square inch,” began the 
reporter. 


sulted ?” 


pressure in your to 
‘* How have these efforts re- 
‘““Oh, as to that,” rejoined 
Mr. Emery,‘‘ there is absolutely nothing 
in it. 
was 


It is a fact that such an endeavor 
made, for what purpose nobody 
knows. The aldermen even went so far 
as to pass a law to that effect. But 
it amounted to nothing for it was 
promptly vetoed by the Mayor. Such a 
law therefore has never been in force. 
That matter may be considered at rest.” 

‘* You are making improvements from 
time to time?” 

‘* Yes. We have introduced g system 
of returning the waste waters to our boil 


It has met considerable oppo- | 








AMERICAN MACHINIST 


one needs an introduction to C. F. Wingate, 
the Sanitary Engineer. 
applied for his views of the 
issue. 

‘* Well,” responded Mr. ‘* my 
opinion to-day is what it was when I sent 


To him the reporter 
question at 


Wingate, 


my report to an investigating committee. I 
have seen no reason to change it. As I stated 
then, the facts in the case are as ren ; 
‘‘The company maintains some 7} miles of 
street mains, covering the district Pi Duane 
street to the Battery, 
extensions, 


and are making further 


size of 10 inches, and are laid at an average 
depth of six feet. They are made of lap- 
but the material, 


declared, is not always of the best, as, owing 


welded wrought iron, 


comes crystalline,or what is technically known 
‘cold short,’ and is then, in the opinion of 
experts, not one-third as durable as ordinary 


as 


boiler iron. Under pressure of 90 pounds to 


which these pipes are now subjected they are 

















ca 


CO 





ers. This innovation is attended with 
great expense ; but we have determined 
to adopt it.” 

‘* It is claimed by certain expert sanitary 
engineers that there is a constant leakage 
from your pipes, and that this must be in- 
jurious to the health of the city.” 


‘* Tn answer to that allegation I may say, in 


| the first place, that if steam escapes, it is hot 


enough to kill any germs of disease instead of 


generating them ; secondly, if water escapes, 


at least it is clean water. There is nothing 
poisonous or hurtful about it. It contains no 
objectionable matter. 
If there should 
water is readily 


does no possible damage. 


No evil can come from 
the 

by the soil, and 
One would think, 


be any leakage, 


absorbed 


|from the objections of some people to our 


system, that we were transmitting 


deadly fluid or poisonous gas through these 


some 


pipes.” 
‘* Was there not a good deal of opposition 
to your company’s new plant in the upper 
part of the city ?” 
‘*Tt is true that, 


at first, there was some 


| hostile feeling manifested toward us among 


some of the owners of adjoining property. 
But it has entirely disappeared. The fact is 
that, instead of an injury, our establishment 
up-town will improve the value of property 
in its vicinity.” 

To ‘‘ hear the other side ”’ is a time-honored 
perhaps, do no harm to 


No 


maxim, and it may, 


follow its injunction in the present case. 


Ropinson’s FEED Water HEATER. 


constantly liable to leakage, and there is also 
risk of fracture or forcing of joints. 

‘* During the year 1885 no less than 286 
permits were granted by the Department of 
Public Works to open streets in order to re 
pair leaks in the Steam Heating Company’s 
mains, and during the present year a propor- 
tionate number of applications have been 
The extent of 
these leakages is further shown by the state- 
ment of the engineer of the company tbat the 
annual loss from this cause is equal to 600- 


made for the same purpose. 


horse power, which is equivalent to a wast- 
age of more thau eleven million feet of con- 
densed steam. of heated 
fluid percolates through the soil in all direce- 
tions, forming channels line of 


house drain connections, heating up adjacent 


This vast volume 


along the 


water pipes and sewers, and 


the streets in all directions. 


undermining 


‘ The heat and moisture thus created, com- 
bining with the organic matter in the soil, 
supplies all the essentials for the propaga- 
tion of malaria. There is also a large leakage 
from street gas mains, and from defective 
Even a well constructed sewer might 
be injuriously affected by the leakage from 


a steam main, through the corroding action 


sewers. 


of the escaping steam upon the cement and 
But 
ill-ventilated 


drains connecting from adjacent houses. 


in old and defective sewers, 





| would tend toward them. 
These mains are of an average | 


1887 


Janvary 22, 


and ill-flushed, the effect of such leakage 
must be exceedingly harmful. Decomposition 
will be assisted, and the foul gases thereby 
created will be forced through traps, and into 
dwellings. 

‘* Where drains are laid in made land the 
miasma created in the soil will be drawn di- 
rectly into houses, as has frequently happened 
with escaping gas from leaking street mains. 
So many sub-cellars down town are lower 
than the sewer line, that any ground soakage 
I have noticed a 
strong odor in such basement vaults. Hun 


| dreds of warehouses and stores have vaults 
| extending under the sidewalk, and the Steam 
it is | 


Heating Company have had to carry their 


| pipes directly through these vaults, where a 
to the intense heat, to which the material is | 
subjected in the process of making, it be- 


break or a leak might do great damage. 

“It is claimed that the mains do not heat 
the ground around and above them, because 
the snow in winter does not melt any 
sooner along the street above the steam 
pipes than elsewhere. This may be true, 
yet it is nevertheless undeniable that large 
water mains are warmed by contact with the 
steam,mains,'and that leaks may be detected 
by Sthe more rapid drying of the ground 
above them in rainy or snowy weather. In 
the; course of time, as the strain becomes 
greater, these leaks will doubtless multiply, and 
their effects become more extended. It is not 
surprising to learn that already malarial sick- 
ness is reported on the increase in the region 
along the line of the compahy’s mains, and 
its further extension is to be expected. 

‘*From my personal experience I know that 
many cases of serious sickness are contracted 
in office buildings where business men and 
their employes are too absorbed in their 
daily routine to observe this foul and poison- 
ous atmosphere, which is their lung food. 
The fact that the annual death rate from zy- 
motic disases, in 1884, in the Second Ward, 
embracing Wall street and its immediate vi- 
cinity, and comprising janitors and their 
families, is 33 per cent. higher than in any 
other ward in the city but one, is worthy of 
note. In 1876 the rate was 38.50. A large 
proportion of this mortality was due to con- 
sumption and like maladies. In my opinion 
dangers will result to the public health, if 
the present constant saturation of an already 
much-polluted subsoil is allowed to con- 
tinue.” 

—— +m 

The National Labor Tribune says :—‘** If 
reports be true that G. M. W. Powderly has 
levied ‘a special defense assessment,’ we 
opine that it is the beginning of a policy that 
will keep him busy dealing out money to, in 
some cases, undeserving Knights as long as 
he remains at the head of the order. There 
is a class of men in all trades and labor 
unions who would prefer to be ‘ victimized’ 
rather than work—when they know that there 
is_a special fund set aside for their mainte- 
nance.” 


ie 


What Lyons Sells to the United States, 





United States Consul Bryan, at Lyons, 
France, makes a tabular statement showing 
the value of declared exports from his consu- 
lar district to the United States during No- 
vember, 1885 and 1886, and for the first eleven 
months of those two years. The total for the 
first eleven months of 1885 was $7,393, 298, 
and for the same period in 1886 it was $8,592,- 
797, being an increase of $1,199,498. The 
largest item is that of ‘silk and velvet piece 
goods and ribbons,” and the next largest 
‘*raw silks.” Argols make the third largest 
item in the totals. There are other classifica- 
of silk, as 
gauzes,”’ 


tions such ‘*crapes, laces and 
silk,” ‘* silk trim- 
waste silk, raw and pierced cocoons” 
‘waste silk combed,” which, together, 
make silk constitute most of the declared ex- 
ports. The total for November this year is 
somewhat smaller than for the same 


last year. 


‘ organzines 
yee 


mings, 
and 


month 
The Lyons exports of ‘‘ manufact- 





ures of iron” to this country amounted to 


| about $33,000 for the eleven months of 1886, 
being about twenty-five per cent. less than for 


the same time in 1885. The quantity of silks 
annually sold in this country, as 


Ly ons, 


made in 
value of the de- 
clared exports of that article as tabulated by 
Consul Bryan. 


is several times the 
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W. H. Thomas, superintendent of motive | 
power of the East Tennessee, Virginia and 
Georgia Railroad, has issued the following | 
circular : 

‘*Mr. J. B Michael is appointed master 
mechanic of the East 
vice Mr. B. J. Sitton, resigned to accept a 
position on another road. 

‘He will have charge of both locomotive | 
and car departments, with headquarters at 
Knoxville. 

‘*Mr. C. L. Petrikinis appointed master me- 
chanie of the Alabama Division, vice Mr. J. 
B. Michael, transferred, with headquarters at | 
Selma, Ala. 

‘* Appointments 
Ist, 1887.” 

The circular is countersigned by C. H. 
Hudson, general manager. 

eo 

Erwin W. Thompson has retired from the | 
superintendency of the Oliver Oil Company, 
Charlotte, N. C., and accepted the position of 
manager of the Augusta Oil Company, Au- | 
gusta, Ga. 


Tennessee Division, 


to take effect January 
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Moulding Pulleys. 


By Rosert E. Masters. 





If a firm does considerable business in| 
small pulleys or makes a specialty of that 
class of work, the cheapest and best way is to 
make them on a machine, as suggested by a| 
correspondent in this journal November 27, 
1886. A detailed account of the operation (with 
illustration) of one of the best machines for 
this class of work appeared in the AMERICAN 
Macurnist, April 11, 1885. Pulleys are made 
(if it is only occasionally) in nearly every 
foundry in the country, but comparatively | 
asmall number of them are justified in in-| 


vesting a thousand dollars for a machine. 


As was stated in the beginning of this series 
of articles of moulding pulleys—no matter 
how well equipped a foundry may be there | 
are often orders received in which ‘ make- 
shift’? appliances have to be resorted to, to 
produce the desired results. The firm with 
which I am associated have been doing a gen- 
eral foundry business for over fifty years and 
have four large foundries in operation. I 
was impressed with the truth of the above 
remark when an order was placed with us last | 
week for two pulleys, 57’ diameter, one of | 
them to be 6’ face and the other 12” face. 
This is an odd size, and none of our later day 
patterns or riggings were suitable, but among 
the stored away ‘‘old time rocks” we found 
an old wooden pattern of the right diameter, 
There was no parting about it what- 


8" face. 


ever, the rim being in one piece, the arms) 
fast to the rim and the hubs fast to the armas. | 
The only alteration we made in the pattern | 


was to pull off the hubs which were not the 
right size and bore a hole in the center of 


The illustrations show the moulding of 
both pulleys, so the arms will be in the 
center on plans, though somewhat old but 
very little used, and which can be successfully 
employed in making pulleys with broad or 
narrow face from old pulleys. 

To mould a 12” face from an 8’, screw the 
bottom hub and core print fast to the arms, 
lay the pulley on a level bed and put on a 12 
cheek, then ram up under the arms, and out- 
side of the pulley, draw the pattern up 2” as 
shown by the spaces A A, Fig. 1. The pat- 
tern will then be 2’ from the top of the cheek 
B. Tuckin under the hub and arms, ram 
the sand up to the top of the cheek on the 
outslde of the pattern and make a bevel part- 
ing C' C from the inside of the rim to the top 
of the cheek. After the plate has been put 
in to lift the sand out over the arms and the 
core rammed as far as D) }), put paper or a 
thin coat of damp sharp sand on the parting 
Cand ram up to the top. When lifted out 
cut the sand C on the core side away with a 
short strike, then cut the sand away over the 
pulleys or rim, draw out the pulley, lift off the 
cheek and dress itup. Pulleys 20 
been made on this plan from old pulleys 8 
face, and the arms kept in the center. 

Fig. 2 shows two ways of making a 6” face 


face have 


from an 8’, keeping the arms in the center 
In either case bed the pulley in the floor 1 


j}and form a parting as at (. 


| Sheffer claims he ‘‘ knew that long ago,’ 
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On the 
left we have a 6’ cheek F, the pulley extend- 
ing 1” above the cheek. 


below the parting or ground line Z. 


Ram up the mould 
After the cope 
has been lifted off fill up the space made by 


Gin the cope. Before lifting out the core 


2 
» 


over the arms, with the strike Fig. 3 cut the 
sand G G, away level with the cheek, then 
finish the mould as usual. On the right of 
Fig. 2 the pulley is bedded in 1” below the 
parting, and the drag // level with the pulley. 
In this case after the cope is lifted off the 
strike Fig. 3 is used to cut the sand away 1 


deep at J /; then lift the core J out from 


| over the arms, draw out the pulley and set 


the core back in again, then put segments of 
either cores, tin or pasteboard over the rim 


| in the space cut away at J /, and fill up over 


them. 
right of Fig.3, is used cutting away only on the 


Sometimes the strike, shown to the 


outside of the rim, but this does not give as 
good a bearing for the segments to cover the 


| rim, and there is more danger of sand getting 


in the mould than when strike, Fig. 3, is used. 
Of these plans for making the face narrow the 
first described tothe left of Fig. 3 is the quick- 
est and safest. 

In regard to mica for covering risers, F. B. 
and 
that Mr. Cunningham is laboring under a 
delusion in thinking the idea is original with 
We had tried glass with the same re- 


him. 


y 
Ko 





Tt. 
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sult Mr. Shaffer speaks of, and I am satisfied 


| from the circumstances that the idea of using 


| mica first occurred to Mr. Cunningham atthe 
the arms to set on hubs of the size required. | 


moulding of the piece spoken of in AMERICAN 
Macuinist, Nov. (ith, 1886. No matter how 
long it may have been known before, the use 
of first 


public 


made 
the 
and 


mica for that purpose was 
Mr. 
of the AMERICAN MACHINIST, 
the readers of that journal who ‘‘did 


will no doubt do him credit 


by Junningham through 
columns 
not 
” 


know it before 


for the information. 
=>: = 
We observe in the most recent issues of two 
or three of our Western industrial exchanges 
(weeklies), of ‘* the 
growing town of Kanopolis,’’ by a land com- 


a large advertisement 
pany that announces a ‘‘public sale of lots 
October 15th and 16th, 1886.” The 


tisement says, ‘** Don’t wait for the public 


adver- 


sale, but come and make your own selection 
of lots.” 
pany must 


It appears to us that the land com- 


have got very much belated, or 


else our contemporaries have become so. 
Before inquiring the price of corner lots in 
that town we shall wait for fresher announce 
ments. 
<< 

There is considerable interest among rail 
road men in this country in the success or 
failure of Webb’s compound locomotive in 
Europe. As the 


Railroad is having thirty of these locomotives 


London and Northwestern 
built, it looks as though some success has 
been achieved. 

| 
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LETTERS FROM PRACTICAL MEN, 


Chucking Lathe Work. 

Editor American Machinist : 
It often occurs that 
to chuck which must be trued by the outer 


a lathe hand has work 


periphery, and has trouble in consequence, 
especially where he cannot pass the bolts 
through the face plate, owing to their coming 
too close to its hub or center, which prevents 
him using straps on the face of the piece to 
be chucked. The most prevalent method is, 
to use a drill with a center in one end of it, to 
hold the work against the face plate until 
trued, and the necessary pressure to accom- 
plish this invariably destroys the tailstock 
center. In truing small pulleys and other 
work that has light shells which would yield 
to an ordinary jawed chuck (which in any 
case is not reliable where the grip is limited 
by the strength of the work), the following 
wrinkle has been of great service to me, and 
as I have not seen it used by anyone else, it 
may be appreciated by some of my fellow 
mechanics. There are few face plates whose 
thread does not extend from three-eighths to 
half an inch beyond the end of the lathe | 
spindle, and the use of this extra thread in 
the 


shears of a lathe, avoid the risk of having to 


the following manner will often save 


true up the center, hasten the work and pre- 


vent considerable swearing: Bore out the 


Cc | 





' 


| part. 
;every day in the army of workmen who can 





an 


“nto manufacturing concerns, the work is sys- 
tematized until there is nothing but routine 
in the different classes of work, and that a 
boy apprenticed to one of these establish- 
ments ‘‘ gets no show” in the shop, and is 
‘“no good” when his time is out. 

That a graduate from, say, a steam pump 


shop, going to any other shop doing a differ- 
ent class of work must work for smal) wages, 


in order to ‘‘ hold a job,” because he cannot 


take hold of work as it comes along and do it 


intelligently. He is pictured as being sent 
out of the shop to make some repairs upon a 
steam engine, or line up a shaft in a brewery, 
or to fix an hydraulic elevator that is on a 
strike. 

After wasting an hour or two of time, he 
admits that he is ‘‘ stuck,” and goes crest- 
fallen back to the shop, taking this message 
to the foreman, ‘‘ Send up a machinist next 


” 


time.” And then the parties get their work 
done at some other shop, and refuse to pay 
for what our pump man has done, because he 
did He 
actually caused damage by his ignorance. 
Why is this ? 
man in the pump shop, but fails immediately 


not know what he was about. 


He might have been a good 
on attempting printing press or sewing ma- 


He has learned to turn and 
bore, to plane and slot, to chip, file and 


chine work. 
scrape, but he fails when asked to perform any 
of these operations on anything except a steam 
pump. Is it because he has not lea ned to do 
these things well, or because he did not use 


| his brains while learning to use his hands? 


Machine shops are always overrun with ap- 
But nine-tenths 
of the applicants for places never think of 
Of 
machinists trade 
They expect to 
work three years for a little less pay than 


plicants for apprenticeship. 


anything beyond getting into the shop. 
their own fitness for the 


they never inquire into. 


they could get shoveling, and then blossom at 


| once into a first-class, well-paid machinist, 


effort 
The result is easy to see. 


their 
We €£ee it 


with no particular mental on 


do only the commonest kind of skilled work, 


}and oftentimes in only a single branch of the 


| trade of which they call themselves masters. 


i 


2 
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PULLEYS. 


thread in face plate to a depth of an eighth of 
an inch, in order to form a shoulder, then 
turn a plug to fit the thread, and a shoulder 
to correspond with recess. After screwing it 
in, bore and tap a hole in the center fora 
bolt, then drill 


two small holes for a spanner, and it can be 


five-eighth or most suitable 


readily screwed in or out. You can then pass 
a bolt through the work and secure it to face 
plate until trued, when you can apply the 
straps. I have turned pieces six and eight 
inches in diameter secured with one bolt, by 
placing a thin sheet of paper between the 
work and face plate. In slacking the bolt, 
the plug will not screw out, which the grip 
on the larger thread provides against. 

» ey Ve 


RoTHwWELL. 


Independent Thought in the Shop. 
Kditor American Machinist : 

[see by your paper that Mr. Horatio Allen, 
in his address to the New York meeting of 
Mechanical Engineers, among other things 
deplored the lack of thought on the part of 
Right there I think 
he struck the key-note of the proper appren- 


individual mechanics. 


tice system. 

Earnest independent thought on the part of 
any boy or young man who has set out to 
make a mechanic of himself will certainly 
bring him both knowledge and skill in his 
chosen calling. 

We hear little 
while that, as machine shops gradually grow 


or see statements every 


|the part of the boy or man himself. 


This I claim is from a want of thought on 
“ 
rhe 


| steam pump man if he has mastered the trade 
'as far as taught in the steam pump shop, bas 
, mastered the principles upon which the steam 
| pump operates, and is a competent man to 


send out to repair a gas engine or a printing 


| press. But this he cannot do without thought, 


and thought is but another name for study. 
The study that it takes to master the princi- 
ples of the steam pump will incidentally bring 
knowledge of other machinery that cannot 
fail to be of use some time. 

A boy once taught the habit of individual 
thinking about his work, a place in the front 
rank of mechanics is sure to be his. Thought 
will give him confidence and skill, and with 
these two elemen'sin his mechanical make-up 
he will prove a valuable man anywhere he is 
employed, whether they build saw-mill ma- 
chinery or machine tools to build saw-mill 
F. 


machinery with. L. JOHNSON. 


Waukesha, Wis. 


Making Blue Prints, 

Hditor American Machinist: 
In No. 
information about blue prints. 


5 


1 I see C. H. Pickering asks for 
Knowing the 
value of good blue prints I showed the piece 
Ford, with the 
request that he would furnish me with an- 


He 


to our chief draftsman, Mr. 


swers to the questions as numbered. 
kindly furnished the following : 


1. The best sensitizing solution is 1} parts 


red prussiate potash dissolved in 5 parts 
water, and 1? parts amoniated citrate of 
iron dissolved in 5 parts water. Keep 
separate until ready to use, then mix in 
equal quantities. The water should be free 
from any alkali. Rain water is best. No 


gum is necessary. 
The best paper for the purpose is helios. 
This is the best way to prepare the paper : 
Tack the paper lightly on a level board and 
spread thoroughly and quickly with a sponge. 
Lift all free solution with the sponge so as to 


have it smooth. Keep in a dark drawer, 




















































The best way to wash the paper is as follows: 


Let the paper soak for 15 or 20 minutes in 
a tank of must be 


changed frequently, as the water soon be- 


clear water. This water 
comes so saturated with the chemicals that it 
will not fully take the lines out, which will 
then become blue on exposure. 

The question was asked: How long after 
the paper is prepared should it be used to get 
the 


dry. 


best results ? Use as soon as perfectly 
If a drawing be made on transparent 
paper, parchment paper is best. This 
cheaper than tracing cloth, but if time 
money the cloth is the cheapest. Average 
exposure is 3 minutes for cloth and 25 min- 
utes for the paper. 


is 


is 


Another question asked was: If a tracing 
is made, is tracing cloth or some kind of 
transparent paper best ? 

Cloth by all means; you can make your 
pencil work on cheap paper, and trace at 
once, using the tracing cloth for a reference 
drawing while the blue prints can go in the 
shop. 

This is how to know the color when a print 
has been sufficiently exposed: With a trac- 
ing cloth negative, an edge uncovered by 
the cloth should be of a greenish gray with 
metallic scintillations. 

It can be done with dull back tracing cloth, 
by rubbing the spaces on the dull side with a 
soft lead pencil. J. J. BINGLEY. 


Length of Diagram from Pantograph 
Motion, 


Editor American Machinist: 


Doubtless many of your readers have been 
bothered when using the pantograph as an 
indicator reduction motion, for 
‘want of a method for determin- 
ing the location of the hitch 
pin in order to adapt the panto- 4 
graph tothe stroke of the en- 
gine in hand, so as to produce 


a card of the desired length. 
It is to be hoped that some 
day the pantograph makers 


will stamp a figure alongside 
of each hitch pin hole, showing 
at a glance the ratio of redue- 
tion for that holé, but until 
that good time comes the fol- 
lowing plan is better than guess 
Stretch out the 
pantograph until the distance 





work or trial. 


between the fulcrum pin and 
the pin for crosshead connec- 
tion is equal to the length of 
stroke of the engine to be indi- 
cated, then from 
the fulcrum pin to the hitch pin is equal to 
the length of card that the pantograph, with 


the distance 


the hitch pin in that location, will take from | 


that engine. If this length of card is not 
satisfactory it is easy to adjust the hitch pin 
until it is satisfactory. 

In setting up the fulcrum post it is not 
necessary to pay any attention to what has 
just been outlined as the same length of card 
will be taken regardless of the location of the 
post. Locate the hitch pin as described, and 
then set the post to suit your convenience. 
Of course the distances given are center to 
A. 


center. FREDO. 


Tarrytown, N. Y. 


HALseEy. 


Removing Borax from Steel, 
Eilitor American Machinist : 

One of your correspondents asks how to 
remove borax from steel axles without filing. 
Let him try immersing in a solution of sul- 
phuric acid and water for a few minutes, 


He 
can then dry with a piece of cloth; we use 


afterwards dipping in clean hot water. 


this process for work in our establishment, 
and can recommend it. 


Philadelphia. Rreaut & Cuark, 


Combustion of Coal. 

Mr. William Kent gave an interesting talk 
on combustion before the Newark Association 
of Stationary Engineers at one of their recent 
After briefly outlining the theory 
of combustion, Mr. Kent spoke of the differ- 
ent requirements for burning bituminous coal 


meetings. 


as compared with anthracite. The burning 


of anthracite was generally a simple matter, 





but with coal contai ing 30 per cent., or 
more of gases, the matter was quite different. 
Anthracite could be burned in a shallow 
furnace, but to get anything like satisfactory 
results from bituminous coal the fire-box 
must be deep, or a large per cent. of the 
Anthra- 
cite could be very satisfactorily burned in a 
furnace but 
bituminous coal could very seldom be used in 


gases would pass off unconsumed. 


proper for bituminous coal, 
a furnace made for burning anthracite with- 
out serious loss. Again there were so many 
varieties of bituminous coal that in order to 
get the best results the requirements for each 
wust be determined from actual practice. 

He spoke in favor of rather more than 
moderately rapid combustion, resulting in 
what is called a ‘‘ bright’” fire. 

In regard to height of chimney, he quoted 
the advice a well-known firm of engineers 
gave their patrons, viz., to build their chim- 
neys at least 80 feet high, and as much higher 
as they are inclined to. 

He advised engineers not to trust their eye- 
sight for a guide as to the completeness of 
likely to 
Every engineer should have means 
for determining how much water he was 
evaporating per pound of coal. The matter 
was simple; some kind of a measuring tank 


combustion; nothing was more 


deceive. 
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upon which are }’'x1’’ chipping pieces put on 
mainly for the purpose of keeping the staves 
apart at their joints, to leave a longitudinal 
opening for vent and freedom in getting them 
out of the casting. 

The stand trunnion /? being then screwed 
into the cap KA, the core barrel is ready to 
be swept up, which is done by setting it 
horizontally on horses, the trunnions P R 
heing bearings upon which it will revolve, as 
well as abuttment for the sweep in gauging 
the diameter of the core. , 

The core having been swept up the crane is 
hitched tothe trunnion /, and that end of 


core ijowered until the flange S rests on a/| 


block or plank sufficiently high to keep the 
body of core clear of the floor. The crane is 
then taken to the other end of the core and 
hitched to the screw hook 7’, seen in Fig. 3, 
(it having previously been screw: d to the nut 
M, which is to be understood as having an 
external as well as an internal thread upon it) 
and the whole core up-ended in the position 
seen in Fig. 3. The mould or outside part 
being made, the cope is then set on the core, 
as seen in Fig. 3. The outside and bars of 
this cope are cast in one piece, which has for 
its center a ring V turned to fit the recess 
seen in the core barrel shaft 6. These two 
being true and clean it will be evident that 


Ss 




















A Novet GREEN Sanp CorE BARREL. 


to feed from, and scales for weighing the 
| coal. In this way an engineer could detect 
what might be wrong in the quality of coal or 
the way it was burned. 


By adhering to one 
plan of firing and management for, say a 
week, then trying another plan, the best one 
would be found. There was no way except 
by actual trial that these things could be 
| determined, and the best results obtained. 

1 aH 
A Novel Green Sand Core Barrel. 











By Tuomas D. West. 


To originate a green sand core barrel for 
such a casting asis represented by Fig. 1, 
all moulders will agree is a somewhat diffi- 
cult job. That shown is one devised by 
; James Taylor, of the Holly Works, Lock- 
port, N. Y., and is in every way a credit- 





|able job for the purpose. 

made witb such a 
| plan of core barrels at the above works, ranges 
| from about 18” to 40 
| from 


The size of air vessels, 


diameter, and in length 


| 36 to 72°, and with the rigging de- 
scribed excellent castings are made, and 


much labor saved in their production. 

In starting to make the core the first opera- 
tion is that of ‘‘setting up”? the core barrel, 
the bench A having been placed as seen at 
Fig. 2; the shaft B is set on it, and staves /), 
which are about 8” wide and strengthened by 
a rib /, are placed in the dovetails /'and //. 
The staves being all set the cap A is then put 
on and the bolt V screwed up, after which the 
nut & is put on and the whole structure bound 
by the same, and the driving of a few wooden 
wedges between the joints of the staves D 





when the washer X is set on, and the screw 
hook 7’ tightened, there will be positiveness 
in assuming the core being central and held 


in a position which head pressure in pouring 


cannot disturb. 

The cope and core being secured as above 
described, the crane is then hitched to the 
cope trunnions and the whole hoisted up, 
after which the stand trunnions P 8 is un- 
screwed and the hole plugged with firmly 
rammed sand, thereby leaving the bottom of 
core all sand, and such as will give the cast- 
ing the shape seen at ), Fig. 1. 

The core’s vent is relieved by means of 
the vent holes seen in the staves and at 0 L 
G ITand C. 

The only trouble that occurred in making 
these castings, was caused through moulder’s 
carelessness in allowing the vent holes O to 
become closed. A few castings came out 
having sand streaks in them caused through 
scabs, and for a while it puzzled the foundry 
foreman, Mr. Taylor, to fathom the cause. 
New mixtures of sand, etc., were tried, but 
all was of no avail until one day he happened 
to pick up the cap A’, and observed that the 
vent holes O were all closed. At once he 
saw the cause, and informing the moulder he 
was greeted with the remark: ‘I never 
knew there were vent holes in that thing.” 
If he had thought as a moulder should, 
he would have known that such a surface as 
the cope A’ had some provision for venting. 
But just such trifling little things are over- 
looked in every foundry, and on account of 
the trouble, expense, etc., they have caused 
would, if printed, make a book larger then all 
combined upon the art of moulding. 
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above incident is a good example of what 
trouble and anxiety a thoughtless moulder 
can put a foundry foreman to. 

From the cut of the cope it will be evident 
tothe founder and moulder how the rest of 
the flask was constructed when he is here in- 
formed that another joint was at the line 7, 
and the castings were poured by two under- 
neath gates, one of which is seen at Fig. 1. 
The main runner to these gates did not pass 
through the body of the ‘‘cope” and ‘‘cheek,” 
but had an independent pipe flask outside of 
the main flask which connected with a branch 
leading from the nowel that contained the 
gates shown. It will be seen there was no 
room for a runner inside of the main flask 
when the moulder is told that the diameter of 
the flask was such as would only leave room 
for about 3” thickness of sand all around the 
pattern. It might be well to state that in 
order to insure the pattern being central in 
|the flask when it was being *‘ rammed up,” 
| that there was a seat in the pattern which fitted 
| the cope’s round bar V, and was bolted to 
| same upon the principle the core is shown at- 
itached to the cope. The moulder will, of 
| course, realize by the above that the cope was 

made to answer the purpose of a ‘ follow” 
jor ‘*mould board,” and that when the 
|‘*cheek” and ‘*nowel” were rammed up, 
the whole was turned over and 
the ‘‘ false cope” removed, a 
joint made and the cope being 
replaced, it was then rammed 
up. In closing the mould, the 
‘*cheek” and nowel being to- 
gether, the core as now seen 
would be lowered into them, 
and the whole would be secured 
against ‘‘head pressure” by 
clamping or bolting the flanges 
together. After the pouring, 
and as soon as the metal has 
solidified, the cope is hoisted 
off and the shaft B pulled out 
by means of replacing the nuts 
M T and unscrewing the bolt- 
rod NV out of the cap A, and 
letting the collar W come up 
against the shaft’s end. This 
will permit freedom for con- 
traction and leave a hole where- 





by the staves can by hand be 
readily taken out of the cast- 
ings when it is cold, as the 
wooden referred to 
above have burned or charred 
away sufficiently to leave the 
staves loose. 


wedges 


The rigging and 

ideas presented are valuable, 
and many will feel thankful to Mr. Taylor for 
allowing this publication. 


aes 


Some young men of Toronto, Canada, are 
starting a Mechanics’ Institute, for the dis- 
cussion of mechanical 
mutual improvement. 


subjects, and for 
We wish them suc- 
cess. 
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Practical Drawing. 
By J. G. A. MEYER. 
FOURTEENTH PAPER. 


Proble i 7. 


149. To DRAW 


A STRAIGHT LINE WHICH SHALL 
| BE TANGENT TO TWO GIVEN CIRCLES, WITH 
THE POINTS OF TANGENCY LYI G UPON THE 


SAME SIDE OF THE LINE JOINING THE CENTERS 

OF THE GIVEN CIRCLE. 

Fig. 113. Let A B D and FE F @ be the 
two given circles; it is required to drawa 
tangent to these circles, whose points of con- 
tact will lie upon the same side of the line 
OH. 
can be drawn to the given circle, namely, one 
above, and one below the line C //. We will 
first diaw atangent above the line ( J7. 

Through the centers C and H draw a 
straight line, and produce it to meet the cir- 
cumference A / PD in the point ); then will 
D C be a radius of the circle A BD. From 
D as a center, and with a radius equal to that 
of the circle H #' G, namely # //, describe a 
small arc, cutting the line ) Cin the point 


Under these conditions two tangents 


The | A; then A’ C will be the difference of the twu 











January 22, 1887 


radii ) Cand FE H. From the center (, and | 
with a radius C A describe the circle A JL; 
from the center //, and with ( // as a radius, 
describe an arc, VM C N; from the center (, 
and with a radius equal to the diameter A L 
of the circle A / 1 describe a short are cut- 
ting the arc VW C JN in the point VW. Through 
the center C and the point WV draw a straight 


line cutting the circumference /’ J / in the 
point /, and also the circumference A / Lin 
the point B. 
straight line, and draw the radius / // perpen- 


Join the points /and H bya 


dicular to J H7; then the points # and H are 
the points of tangency. ‘Through the points 
Band # draw a straight line; then this line 
B E will be the tangent required. 

By construction the line from / to J is equal 
in length to the radius / //, and the line J // 
(Art. 125). The 


construction, per- 


is perpendicular to Bb C 
lines B J and # Hare, by 
pendicular to the same line / //; they are also 
equal in length. Consequently the line Bb £Z, 
drawn through the points 2 and /, must be 
parallel to J H. The line 
perpendicular to the lines B / and H IH, be- 
cause all the angles formed by these lines are 
right angles. Therefore the line / # is the 
tangent required. 


B FE must also be 


In a similar manner the tangent A G can 
be drawn. 

Directions. 
draw any two circles whose diameters are not 
equal; assume these circles to be the given 
Then draw a tangent to the same, 
according to the instructions given in this 


In the space marked Prob. 18 


circles. 


article. 

Draftsman’s Method.—In order to draw on 
paper a line tangent to two circles, the drafts 
man will simply place the JT or set square in 
a position in which the edge of one or the 
other will touch each circle in one point, and 
then draw a line along the edge. If it is nec- 
essary to locate the points of tangency, the 
draftsman will, with the aid of his T and set 
square, as explained in Art. 107, draw lines 
through the centers Cand //, perpendicular 
to the tangent line; the points in which these 
lines cut the tangent are the points of tan- 
gency. 

If the tangent is to be drawn on the floor, 
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the points H and draw astraight line; then 
the line H F' will be the tangent required, 


land the points / and F will be the points of | 


contact. Inasimilar manner the tangent C 


| 
| [7 can be drawn. 


The line 7 B is tangent tothe circle VM 0, 
Art. 108, and the same line is also perpendicu- 
lar to the line A /, Arts. 145 and 108. 
the line /’ B is perpendicular to the line J B, 


Since 


and the line /’ B has been drawn through the 
point of contact /, it follows that the line 
#} F drawn perpendicular to FY Bis tangent 
to the circle /’ G /7 and is also parallel to the 
line 7 B. But the line / is equal to the 
line /’ B, and these two lines are also parallel 
because they are perpendicular to the same 
line 7 B therefore the line / /’ must also be 
tangent to the circle C D E. 


Directi nxs.—In the space marked Problem 


K\ 


| 





and the points of tangency are to be exactly 
located, it will generally be best to follow the 
construction shown in Fig. 113. 

150. If the circles in Fig. 113 represent 
two pulleys, and it is required to find the ex- 
act length of belt to go around these pulleys, 
it will be necessary to find the points of 
tangency B,H#,A and G; the distance between 
the points Band H, and also that between 
the points A @ will the 
amount of straight belt; and the ares B D A, 


and represent 
and the are / FG, will represent the amount 
of curved belt; and these lengths can easily be 
obtained, either by measurement, or by cal 
culation. 

Problem 18. 


151. TO DRAW A STRAIGHT LINE WHICH SHALL BE 


TANGENT TO TWO GIVEN CIRCLES, WITH THE 
POINTS OF TANGENCY LYING UPON OPPOSITE 
SIDES OF ‘}1HE LINE JOINING THE CENTERS O1 


[THE GIVEN CIRCLES. 
Fig. 114. Let C DE G H be the 
it is required to drawa 


ww 
k 


and 
two given circles ; 
tangent whose points of contact shall lie upon 
the opp site sides of the line A 2. Under 
these conditions, two tangents to same circles 
can be drawn. Let us first draw the tangent 
EF. 

Join the 
cles, by a straight line; produce the same to 


center A and /) of the given cir- 
wards V/, and intersecting the given circle in 
the point D. 
a radius equal to the radius of the circle 
HG F, 
B M in the point .V; then will A J! be equal 
to the sum of the two radii B Gand A LD. 
From the center A, and with the radius 
describe the circle WV 0. Bisect the line 
A Batthe point A’; from the point A as a 
center and with A’ A as a radius describe the 
circle A L B intersecting the circle M N Oin 
Through the points / and b 


From D as acenter, and with 


describe a short are, cutting the line 


the joint /. 
draw a straight line, also join the center A 


and the point / by a straight line intersecting 


the circle C D F in the point #. Through 
the center 2 draw a straight line perpendicu- 
lar to the line / / and the e 
cumference /’ G Hin the point / 


intersecting ir 


Through 


AM,| 


Oo 


19 draw any two circles, one larger than the 
other, and draw a line tangent to these circles 
as explained in this article. 

Draftyman’s Method.—The draftsman will 
simply place the T-square in a position in 
which the edge of the T-square will touch 
each of the given circles in one point, and 





then draw the tangent line along the edge of 
| the If it to find the 
exact position of the points of contact, the 


square. is necessary 
| draftsman will, with the aid of his T and set 
squares, as explained in Art. 107 draw straight 
A and P of the 


‘given circles perpendicular to the tangent 


lines through the centers 


|line, the points in which these lines cut the 
tangent will be the points of contact. 


Probl if) 19. 

152. TO DRAW A‘STRAIGHT LINE WHICH SHALL 
BISECT THE INCLINATION OF TWO GIVEN LINES 
VHEN THE POINT OF INTERSECTION OF THESE 
rWoO LINES IS INACCESSIBLE, 


I 


- 
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Fig. 115. Let the lines C D and # F' be the 
given lines ; it is requ red to draw aline A L 


on the floor, then the draftsman will adopt 


the method here given, or by some other 
which shall bisect the inclination of the lines 


C Dand FE F. 

If it were possible to produce the lines 
CD and FE F so that they would meet, we 
would simply bisect the angle formed by 
But 


similar method. When the given lines are 
drawn on paper the draftsman will find by 
trial the of be 


tangent to the given lines near their ends ( 


center a circle which will 


and #, also in the same manner he will find 


‘ : faa ee ae ie 9 : 
these lines as explained in Art. 112, the center of a circle tangent to the same 


according to the conditions given in this prob- jines near their ends J) and F. Through 
‘ ‘ J g 
lem the lines C D and / F'cannot be pro- | these centers he will draw a straight line, and 
duced, hence the following construction: On ¢his line will bisect the inclination of the 
line HD ce any point A, and through | given Jines 
the ] ¢ D take any pc 1 th ( igh | given lines. 
this point draw A V parallel to the line / F, -—-- _ 


according to the instructions given in Art. Endowment for Technical Schools. 
113. 


radius, describe an are cutting the line C D in 


Walker, of 
Institute of Technology, 


From point A, as a center and with any 
the Massachusetts 


in his yearly report 


President 
the point g and the line A M inthe point h ; 
from the point g, as a center and with a/| forcibly refers to the lack of sufficient endow 
radius greater than half the distance between | ment to mect the growing demands incident 
to the greatly increased number of students, 
and the necessity for adding to the scope of 
the institute. This brings up the question of 


why it is apparently 8 much easier to find 


benevolently inclined people willing to endow 
a college pure and simple, than to find those 


willing to help technical institutions. Our 


| institutions of learning are almost invariably 
far from being self-supporting, except as they 
- are helped to that position by benefactions, 
|and when the utilitarian character of techni- 
cal schools is considered, it would seem that 
help would be more likely to flow to them 
than in any similar direction. Certaialy the 
G time has passed when objection to utilizing 
education found adherents. 

There is a noticeable instance of neglect to 
help along the matter of useful education in 
the case of the Cooper Institute, in New York. 
Peter Cooper, while alive, devoted his time 
and money to building up and maintaining 
this school, and we doubt if money and time 
were ever spent to better purpose. But much 
as he did there is room to almost any extent 
in which to expand and enlarge upon his 
work. It has time and again been set forth 
that with more means this school could double 


and treble the good work it is doing, but no 


K one seems inclined to furnish the means. 

In such schools as the Massachusetts Insti- 
tute of Technology it is not to be expected 
that the tuition of students will pay the ex- 
penses of keeping up the school upon such a 
plan as is desirable. ‘The salaries paid in- 
structors is almost invariably small ; nothing 
On 
the contrary there is always urgent need for 


rr can or should be saved in this direction. 
increasing expenses in the way of salaries. 
There are but few schools of this kind—too 


D : 
- in the country. 


few If they are to do the 
work they ought to do they must have help. 
We trust President Walker’s plain presenta- 
tion will have the effect to call fruitful atten- 
tion to the subject. 
ape 

One of the subjects for discussion at the 
h next meeting of the Western Railway Club, 
175 Dearborn street, Chicago, is the weight 
of driving wheels and tires. It be 
Kk. Smart who believes 
that a large ‘proportion of the rapid wear of 
driving wheel tires and rails, is due to abra- 


is to 
| introduc d by Mr. C. 





sion caused by the ponderous rigid weight of 
He 
ing the weight of driving wheels and tires 
and it, if to the 
| boiler or frames where springs would inter- 
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driving wheels and tires. fuvors reduc- 


transferring necessary, 


ty x 
| vene to soften its shock. Facts bearing on 


the points g and /, describe an are 0; and|this subject are scarce. Any one having 


from the point /, as a center and with the | information about it, who cannot attend the 


same radius, describe the arc 7 cutting the | meeting, January 19, would confer a favor on 
arc 0 inthe point 2, through the points A | the club by communicating the s:me in writ- 


and 2 draw the straight line A #B ; this line| ing to the Secretary, Angus Sinclair, ut the 


will bisect the angle g A h. above address. 
Art. 112. 


A draw a straight line perpendicular to 


Compare this 


construction with Through the a> 


point The most practicable knowledge that was 
A B, and cutting the line # Fin the point ¢. | had of the value of compounding the steam 
Bisect the line A 7 at the point A’ by the | engine came through the use of that system 
110. Through the 
point A draw a straight line A’ / parallel to 
A B,then the line A L will bisect the in- 
clination of the lines C D and # F. 

Di: ections.—In the space marked Problem 


20 draw any’ two straight lines, not parallel, 


method given in Art. on steamships. Now it looks as if the advan- 
tages of triple expansion engines would come 
in the same way. Years after compounding 
had been tried in land engines it was taken 
up for steam navigation, and it has proved 
But 


if the triple expansion engine is to be the 


its entire success there. it looks now as 
then bisect their inclination as explained in 
this article. motor of the future for ocean steamships. 
Draftsman’s Me'hod.—When the 


tion of two lines is to be bisected, and these 


inclina- | There are even now prominent engineers who 
believe that large factory engines will soon be 


lines are drawn a considerable distance apart | quite extensively triple expansion. 







































































BY 
American Machinist Publishing Co. 


HORACE B. MILLER, Pres’t. 
JACKSON BAILEY, Vice-Pres’t. 
LycurGus B. Moors, Treas. and Sec’y. 
96 Fulton Street, New York. 


JACKSON BAILEY, 
Editor. 


HORACE B. MILLER, 
3usiness Manager. 


F. F. HEMENWAY, Mechanical Engineer. 
The American News Company, 
Publishers’ Agents, New York. 
The International News Company, 
11 BOUVERIE STREET, Fleet Street, LONDON, ENG., 
will receive subscriptions for the AMERICAN MACHIN- 
IST, at 14/7 per annum, postage paid. 


DEALERS SUPPLIED BY 
The Albany News Company, Albany, N. Y. 
The American News Company, New York, N. Y. 
The Baltimore News Company, Baltimore, Md. 
The Brooklyn News Company, Brooklyn, N. Y. 
The Central News Company, Philadelphia, Pa 
The Cincinnati News Company, Cincinnati, Ohio. 
The Cleveland News Company, Cleveland, Ohio. 
The Colorado News Company, Denver, Colorado. 
The Detroit News Company, Detroit, Mich. 
The International News Company, New York, N. Y 
The Minnesota News Company, St. Paul, Minn. 
The Montreal News Company, Montreal, Canada. 


The National News Company, New York, N. Y. 
The Newark News Company, Newark, N. J. 
The New England News Company, boston, Mass. 


The 
The 
The 
The 
The 
The 
The 


New Orleans News Company, New Orleans, La. 
New York News Company, New York, N. Y. 
Northern News Company, Troy, N. Y. 

Omaha News Company, Omaha, Neb. 
Pittsburgh News Company, Pittsburgh, Pa. 
Rhode Island News Company, Providence, R. I. 
San Francisco News Co., San Francisco, Cal. 
The South West News Company, Kansas City, Mo. 
The St. Louis News Company, St. Louis, Mo. 

The Toronto News Co., ‘Toronto, Ontario, Canada. 
‘The Toronto News Co., Clifton, Ontario, Canada. 
The Union News Company, New York, N. Y. 

The Washington News Company, Washington, D. C. 
The Western News Company, Chicago, I11. 

The Williamsburgh News Co., Brooklyn, E. D., N. Y. 


SUBSCRIPTION. 
$2.50 a year in advance, postage prepaid in the 
United States and Canada. 
$3.50 a year to Foreign Countries, postage prepaid. 


ADVERTISING. 
Transient, 35c. per line, each insertion. 
* Business Specials,” 50c. a line. 


EDITORIAL ANNOUNCEMENTS. 

GB Positively we will neither publish anything in 
our reading columns for pay or in consideration of 
advertising patronage. Those who wish to recommend 
their wares to our readers can vo so as fully as they 
choose in our advertising columns, but our editorial 
opinions are not for sale. We give no premiums to 
secure either subscribers or advertisers. 

GP” Every correspondent, in order to insure atten- 
tion, should give his full name and address, not for 
publication, but as a guarantee of good faith. 

CB We are not engaged in procuring patent rights, 
or in selling machinery, nor have we any pet scheme 
to advance, or hobby to rade. 

GB We invite correspondence from practical ma- 
chinists, engineers, inventors, draftsmen, and all those 
specially interested in the occupations we represent, 
on subjects pertaining to machinery. 

CB™ Subscribers can 
their paper changed as often as they desire. 
old and new addresses. 


have the mailing address of 
Send both 
Those who fail to receive their 
papers promptly will please notify us at once. 





NEW YORK, JANUARY 22, 1887. 





CONTENTS. 
PAGE 
New Radial Drilling Machine................. - 
Starting a Machine Shop. By C. W. Crawford. 1 
Massachusetts Institute of Technology......... 1 
Condition and Prospects of the Machinery Busi- 


MM <Spaseateununcs .chs0e ea Muah a cal eihas see sade 2 
Standard Gerew Threadeeeeseescssccseseccess ic. ae 
Robinson’s Feed Water Heater. By Joshua Rose 4 
Simple Blue Process...... . 4 


Carrying Steam Through Streets at High Press- 


Clone cltG de iecemk a aes: were aa ss A 4 
What Lyons Sells to the United States.......... 4 
Moulding Pulleys. By Robert E. Masters... 5 
Letters from Practical Men—Chucking Lathe 
Work. By J. A. Rothwell — Independent 
Thought in the Shop. By F L. Johnson 
Making Blue Prints. By J. J. Bingley— 
Length of Diagram from Pantograph. By 
Fred. A. Halsey — Removing Borax from 
Steel. By Riehl & Clark...............- . 5,6 
SI EMR, occ ponsescccceeee. acs nes << "= 
A Novel Green Sand Core Barrel. By Thomas 
i NS ae Se eee: aakk 6 
Practical Drawing. By J. G. A. Meyer 6 
Endowment for Technical Schools........... i 
The Inter-State Commerce Bill...... 8 
Encouraging Importations of Machinery 8 
Mn chada. 5s 4s gua aanes kee oeaee sects 8 
Questions and ANSWETS...........eeeeeeeseeees 9 
I cies sense bon 0ccance oe 9 
Machinists’ Supplies and Iron,........--.....65: 10 


AMERICAN 
The Inter-State Commerce Bill. 


For many years there have been loud pub- 
lic complaints against unjust discriminations 
and exactions by railroads and transporta- 
tion companies. Bills have been introduced 
in Congress to abate these evils, about the 
existence of which there is no doubt, but rail- 
road companies have fought the measures 
with all their power. Until the present 
session no anti-discrimination bill has pro- 
gressed further than to pass one branch of 
Congress. At last legislation is likely to be 
had upon this important subject. A bill 
passed by the Senate has been revised by a 
Conference Committee of the two houses, 
and present indications point to its becoming 
alaw. By courtesy of Congressman T. A. 
Merriman, of this city, we have a copy of the 
revised bill before us. Its provisions apply 
to all common carriers, either by land or 
water, whose lines extend from one State or 
Territory into another, or into a foreign 
country. Lines wholly within a single State 
are not affected by it. The act creates the 
‘‘ Inter-State Commerce Commission,” to be 
composed of five Commissioners appointed 
by the President, not more than three to be 
of the same political party. Nobody in the 
employ of any common carrier or ‘‘in any 
manner pecuniarily interested therein” can 
be a Commissioner. The Commissioners are 
each to be paid $7,500 a year, and cannot 
engage in any other business. Their head- 
quarters shall be in Washington, and they 
are to have authority to ‘‘inquire into the 
management of the business of all common 
carriers,” to require ‘‘a complete exhibit of 
the financial operations of the carrier each 
year,” also a statement of the amount of cash 
paid in for stock, bonds and other purposes, 
and what everything has cost, including 
salaries paid to each class of employes, and 
what debts are owed. They can require 
‘*from such carriers specific answers to all 
questions, upon which the Commission may 
need information.”” The Commission makes 
annual reports to the Secretary of the Interior. 

The bill prohibits the pooling of freights of 
competing railroads, but not the pooling of 
passenger receipts, nor does this provision 
apply to water lines. It requires every com- 
mon carrier to print freight and passenger 
rates in force, and display in every depot or 
station, also furnish copies to the Commis- 
All the rules and regulations that 
affect those rates shall likewise be published. 
No advance in rates shall be made until after 
ten days’ notice, but a reduction can be made 
at once by printing and posting new sched- 
ules. No person shall be charged a greater or 
a less rate than those published for any 
service in connection with transportation. 
Schedules of joint rates agreed upon with 
other roads or lines for exchange of freight 
and passengers must also be furnished to the 
Commission, which determines how much 
shall be made public. One section of the 
bill declares that all charges for transporta- 
tion ‘‘ shall be reasonable and just,” and un- 


ce 


sion. 


reasonable and unjust charges are ‘ prohi- 
bited and declared to be unlawful.” What 
the practical effect of this provision would 
be is not apparent. Astute lawyers will 
probably have a chance to wrangle over it. 
No ‘‘unreasonable preference or advan- 
tage”? shall be given to any person or local- 
ity in the use of facilities afforded by com- 
mon carriers, and nobody shall be subject 
‘*to any undue or unreasonable prejudice or 
disadvantage” in regard to any particular 
description of traffic. Equal facilities shall 
be accorded to all for the interchange of 
traffic between respective lines. Section 4 
provides ‘‘ that it shall be unlawful for any 
common carrier, subject to the provisions of 
this act, to charge or receive any greater com- 
pensation in the aggregate for the transpor- 
tation of passengers, or of like kind of prop 
erty, under substantially similar circum- 
stances and conditions, for a shorter than for 
a longer distance over the same line, in the 
same direction, the shorter being included 
within the longer distance; but this shall not 
be ‘construed as authorizing any common 
carrier within the terms of this act to charge 
and receive as great compensation for a 
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however, that, upon application to the com- 
mission appointed under the provisions of 
this act, such common carrier may, in special 
cases, after investigation by the commission, 
be authorized to charge less for longer than | 
for shorter distances for the transportation of | 
passengers or property ; and the commission | 
may, from time to time, prescribe the extent | 
to which such designated common carrier 
may be relieved from the operation of this 
section of this act.” 

It will be seen that the powers of the com- 
mission are pretty large. 

The bill makes it ‘‘ unlawful” for any com- 
mon carrier to violate any of its requirements, 
either actively, or by neglect to do what is 
demanded. Any director, receiver, agent, 
etc., of a common carrier who violates this 
act shall be subject to a fine of $5,000. The 
duty of the commission, in case any pro- 
vision of the law is violated, is to bring the 
case, ‘‘in asummary way,” by petition to the 
Circuit Court of the United States, in the dis- 
trict where the offense is committed. 

Any person, corporation or association can 
complain to the commission of a violation of 
the act, and the commission must notify the 
common carrier against whom complaint is 
made, and fully investigate, unless the rem- 
edy is promptly applied. The findings of 
the commission form ‘‘ prima fucie evidence” 
in court. 

If the provisions of this bill were to be 
properly enforced, the public would derive 
great benefit; but their enforcement rests 
mainly with the five men who shall be named 
as commissioners. They are given power 
directly to make the provision in regard to 
long and short hauls, a nullity. 

The commission can be constituted im- 
mediately after the passage of the bill; but 
its other provisions go into effect sixty days 
after its passage. 


Encouraging Importations of Machinery. 


The State Department at Washington pub- 
lishes a monthly magazine made up of U. S. 
consular reports. It is printed at the Gov- 
ernment Printing Office, and the title page 
declares that it is ‘‘ published by the Depart- 
ment of State, according to act of Congress.” 
In times past much useful information re- 
garding the commerce, manufactures and 
labor of foreign countries has been embodied 
in these consular reports, and disseminated 
through the magazine. The reports are 
made in answer to circular letters of inquiry 
sent out by the Department to all U. S. Con- 
suls. Lately this information is made to in- 
clude some very conspicuous advertising of 
foreign manufacturers who have been selling 
their products in this country in competition 
with the same class of articles made here. 
The most recent number of the magazine we 
have received is that dated November, 1886. 
Consul Malmros, at Leith, Scotland, occupies 
seven pages in describing operation, products 
and equipment of two Scotch woolen mills. 
Five British manufacturers of textile machin- 
ery are given considerable advertising in that 
space. We cannot say whether this was ac- 
corded them out of pure generosity or desire 
to help manufacturers of textile fabrics in 
this country by showing them what excellent 
machinery they can buy abroad, or out of 
resentment towards the makers of textile 
machinery in the United States because of 
their perversity in trying to monopolize 
American markets, under a protective tariff, 
to the exclusion of the wonderfully cheap 
and serviceable machinery made in Britain. 
In the report of Consul Malmros one firm 
making looms is mentioned no less than seven 


| 


| The price list and description do not appear, 
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but perhaps are reserved for a future issue. 
On one page a foot note is placed to remind 
the reader that an illustration of a carding 
engine mentioned will be found in the August, 
1886, number of the magazine. 

In arranging the matter in the magazine 
it is but reasonable to suppose that what is 
desired to appear prominent is given the first 
place. We find the report of Consul Malmros 
placed the first in the November issue. Can 
it be that our State Department is using the 
public service to encourage the importation 
of foreign machinery? It looks so. If the 
indications we have pointed out are not cor- 
rect, advertising of the kind we mention will 
not continue to appear, either as the most 
conspicuous matter in the magazine, or as the 
least conspicuous. 

Textile machinery is the only kind of ma- 
chinery now imported into this country to 
any important extent. We can get along 
very well without it, as textile machinery is 
made here that is not excelled in any part of 
world. 

ME 


When the Railroad Commission of the 
State of New York was constituted by law 
Governor Cleveland was asked by the Legisla- 
ture to appoint one of the three Commis- 
sioners from names presented to him by the 
Anti-Monopoly League and the trades and 
labor assembles of the State. He didso, and 
popular approval of the result has never 
been shaken. When the Inter-State Rail- 
road Commission of the United States shall 
be constituted by law President Cleveland 
should be asked by Congress to appoint one 
of the five Commissioners from names pre- 
sented to him by the labor unions, farmers’ 
alliances and trades assemblies of the whole 
country. If organized labor is entitled to 
one of three railroad commissioners of a 
State, much more is it entitled to one of five 
national railroad commissioners. 





° <e 


Literary Notes. 

The Way Bill of this city celebrates the 
completion of its first year by issuing a neat 
Christmas number. It presents portraits and 
sketches of the career of over thirty represen- 
tative railroad men of New York city. 


The holiday number of the Northwestern 
Miller, of Minneapolis, is a large beautifully 
printed issue of a hundred pages. It is re- 
plete with original stories, sketches, poems, 
portraits of men interested in the milling in- 
dustry and a variety of other engravings. 
Several prominent authors have contributed 
to this interesting number. 


The Saw-Mill Gazette is a live monthly 
devoted to wood working interests, published 


by M. J. Richardson, 27 New Chambers 
street, New York. Mr. Richardson offers 


some cash prizes for the best articles on 
‘* How to Manage a Steam Engine” and ‘‘ How 
to Repair Steam Engines.” Full particulars 
as to the competition will be sent to those 


asking for them. 


The holiday number of the //lustrated News, 
of Cincinnati, is a superb specimen of the 
engravers and printers’ arts. A birds-eye 
view of New York city, size of eight pages, 
and one of Cincinnati a little smaller, are 
included in Altogether it is 


much superior to the monotonous Christmas 


this number. 


numbers of the principal London illustrated 
papers that in previous years have sold so 





times, always with the address. Perhaps 
therefore we should not think it strange | 
when he says they ‘‘ make the best loom for | 
the Scotch trade” and that they may be had | 
for a specified amount in dollars and cents for | 
each loom. The next best loom makers are | 
also mentioned. In closing the description | 
of the first woolen mill the Consul says: ‘‘ I 
subjoin herewith description, diagram and | 
price list of McNaught’s new patent wool 
washing machine used in this mill.” Then 
follows a full page engraving of the machine 





shorter as for a longer distance—provided, 





with the mark of a New York engraver, | 


| largely in this country. 


‘*The World’s Exchanges” is the title of 
a large lithographed poster, showing views of 
the stock exchanges in London, Paris, New 
York, Berlin, and other financial centers. 
The work, which reflects much credit both as 
to artistic and mechanical execution, emanates 
from the firm of Root & Tinker, 7'rilune 
Building, and the engraving is sent us by 
courtesy of Moore & Schley, Bankers and 
Brokers, New York. 
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The National Labor Tribune, of Pitts- 
burgh, comes out with its January 1 issue in 
a new dress of type and a new design of 
heading, which greatly improves its appear- 
ance. The Labor Tribune is in its fifteenth 
year, and is the best representative of organ- 
ized labor interests of any newspaper in this 
country. Published weekly at $2.00 per 
year. 














Under this head we propose to answer questions sent 
us, pertaining to our specialty, correctly, and according 
to common-sense methods. 

Every question, to insure any attention, must invari- 
tbly be accompanied by the writer's name and address. 
If so requested, neither name, correct initials no» loca 
tion will be published. 


(16) F. H. K., Cleveland, Ohio, will find 
description of the black process of copying draw- 
ings in the AMERICAN MACHINIST of April 19, 1884, 
and July 19, 1884. We do not recommend any book 
as the * best.’ 


17) S. D., Passaic, N. J., will find an 
article on the subject of pressure on slide valves in 
the AMERICAN MACHINIST of June 2, 1883. From 
this it will be seen that much more data than he 
furnishes are required. 


(18) J. M., New York, asks: 1. Are the 
working tools of a young man already in this coun- 
try subject to duty if sent for, they having been 
used? A.—Duty will undoubtedly be charged, but 
an explanation of what they are will probably 
relieve you from payment. 2. What is the duty on 
finished machinery? A.—45 per cent. 


(19) ©. C. G. asks: 1. Can a blue print of 
an ordinary letter be made plain enough so that it 
can be read easily? A.—Yes, providing the letter 
paper is not too thick and the ink black. 2. What 
is the cost of an outfit to make the usual size of 
blue prints? A.—An outfit for making blue prints 
twice the size of the AMERICAN MACHINIST page will 
cost about $4. 


(20) A. A. K., Bethany, Mo., writes: It is 
claimed that a well-proportioned hollow column, 
6-inch diameter, will bear a greater crushing 
strain than a solid column of the same diameter. 
Is this right? A.—On general principles, the solid 
column is the strongest. It might be possible in 
some cases to improve the solidity of the iron by 
casting on a small core, so that the hollow column 
would be the strongest. If you take the solid 
column and drill out the center, it_will certainly be 
weaker. 


(21) C. H., Jackson, Mich., asks: How 
can I mark a name on steel by using acid? A.— 
Mix six parts of nitric acid with one part muriatic 
acid; this is the etching fluid. Warm the steel, 
and cover it with a thin coat of beeswax. Write on 
this with a sharp-pointed instrument, taking care 
that it cuts quite through the wax to the steel 
then with a brush or feather apply the fluid, filling 
each letter or mark. In about five minutes, more 
or less, according to the depth required, pour on 
water, which will stop the eating of the fluid. 


(22) G. G., Beaufort, S. C., asks: Do you 
know of any paper devoted exclusively to foundry 
A.—There is no such paper published. 
The AMERICAN MACHINIST has published more of 
interest, in a practical way, to foundrymen than 
any other paper in the world, and will endeavor to 
continue to do so in the future. If you want to 
know anything special inthis branch of mechanics, 
We have as special 
writers on these subjects some of the best practical 
foundrymen in the world, to whom we shall be 
pleased to refer your questions. 


(23) W. N. F., Philadelphia, Pa., asks: 
1. Is there any method of bluing steel other than 
heating? A.—There is no other satisfactory way. 
You can color it with some blue pigment, as Prus- 
sian blue, but it will not amount to much. 2. How 
can | make a blue lacquer to heighten the color of 
blued steel? A.— We do not know of any. 3. What 
is the best method of tinning cast iron? A.—One 
way is, clean the articles, and putin a bath of one 
ounce cream of tartar, one ounce tin salt, and ten 
quarts of The bath should be kept at a 
temperature of 190° in a stoneware vessel. Put 
pieces of zinc between the articles. 


(24) G. D. D., Canada, asks: 1. What is 
the best way of the rib on a 
double-barreled gun that has become loose? A.— 
lhe best way is to take it to agunsmith who under- 
stands such work. 2. How are pieces of cast iron 
that are to be used for patterns pickled? A.—By 
being immersed in a solution of one part of oil of 


9 
~ 


interests ? 


send your queries to us. 


water. 


to solder the end 


vitriol to seven or eight parts of water. 3. Does 
pickling soften the iron or the scale on it? A.—In 


pickling rough castings, the pickle attacks the iron, 
It does not soften the 
any practical way of 
A.—No. 


and thus loosens the scale. 
iron. 4. Do know of 
softening the hard scale on cast iron? 

(25) G., Mount Morris, N. Y., asks: 1. 
If the fly-wheel of an engine weighs 6,500 pounds, 
and the breadth of face is 25 inches, what should 
A.—You do not give the diameter 


you 


be its thickness ? 





of wheel. You can calculate the weight cf rim by 
calculating the number of cubic inches in it, then 
multiplying by .26. 2. Which makes the best set- 
ting for an automatic engine, stone well cemented, 
or hard- burned brick? A.—There is nothing quite 
equal to large, smooth stone; hard-burned brick, 
however, makes a good foundation. 3. In return 
tubular boilers about what per cent. of saving is 
made by returning the products of combustion 
over the top of the boiler? A.—Nothing. 4. Is it 
advisable to set an engine foundation on plank 
when there is water on the bottom of pit? A.— 
No. Use large stone at the bottom, laid in hydraulic 
cement. 


(26) J. O. writes: Scientific authorities 
tell us that if we have twosurfaces in contact, one 
of them moving upon the other (as for instance, the 
surfaces of the locomotive driving wheel and the 
rail), the coefficient of friction cannot be increased 
by increasing the velocity of the surfaces. If this is 
the case, why is it that runners always put on steam 
when they find that their driving wheels are slip- 
ping? A.—Competent locomotive engineers will 
never put on steam when the driving wheels are 
slipping. If you will watch them carefully, you 
will find that in starting the engineer opens the 
throttle valve very cautiously, and, as the speed of 
train inci eases, the throttle is slowly opened wider. 
Sometimes the engineer opens the throttle too 
fast, and thus will cause the driving wheels to slip, 
but will not allow them to do so for any length of 
time. 


(27) J. M.-C. writes: I have an engine, 
cylinder 26'’x42’’; piston travel, 560 feet per min- 
ute; steam pressure, 70 Ibs. It is a Corliss cylin- 
der. I want to bore it out so as to put in a different 
piston. What thickness of iron in cylinder would 
be the limit of safety? It is now 134” at counter bore 
and 114" piston bore. How can I find the length of 
one side of a triangle (acute) when the length of 
the others are given, and the three angles known, 
without referring toa table of sines and cosines? 
Mention some reliable works on trigonometry. 
A.—1. In the AMERICAN MACHINIST of August 22d, 
1885, page 2, you will find an article on the thick- 
ness of metal in cylinders. Adopting the rule 
there given, namely: 


Diam. of cyl... steam pressure _ 0001 ) 
( in inches “ persquare inch “* * 
‘Diam. of cyl. 
al / 
F 154 in inches. 


= thickness of metal in cylinder. Hence (26 x 70 x 


.0001) + .15 26=.947 of an inch; say, 1 inch for the 
thickness of cylinder. We believe that 74 of an 
inch will be the limit of safety for the thickness of 
metal. 2. You will find the rules for calculating 
the sides of an acute-angled triangle in Davies’ 
Legendre, or Loomis’s Geometry. 














Transient Advertisements 50 cents a line for each 
insertion under this head. About seven words make a 
line. Copy should be sent to reach us not later than 


Wednesday for the ensuing week's issue. 





Shafting Straighteners. J. H. Wells, Tampa, Fla. 
J. Clayton,Air Compressors, Rock Drills,43 Dey st, NY 
Edw. Sears, Wood Engraver, 169 William st., N.Y. 
Steel Name Stamps, etc. 


N. B. Non-breakable Drills and Taps. A. 
Brown, 108 Liberty st., N. Y. 


Solid Nickel-Seated ** Pop” Safety Valves. Con. 
solidated Safety Valve Co., 111 Liberty st., N. Y. 


The Best Upright Hammers run by belt are made 
by W. P. Duncan & Co., Bellefonte, Pa. 


J. B. Roney, Lynn, Mass. 
FP. 


Light articles built toorder by the American Sew- 
ing Machine Co., Philadelphia, Pa. 


R. Dudgeon, 24 Columbia st., New York, Improved 
Hydraulic Jacks and Roller Tube Expanders. 


Selden Packing, for stuffing-box, with or without 
rubber core. Randolph Brandt, 38 Cortlandt st., NY 


Davis Key-Seating Machines, kept in stock, by 
Manning, Maxwell & Moore, 111 Liberty st., N. Y. 


Pattern and Brand Letters. Vanderburgh, Wells 
& Co., cor. Fulton and Dutch sts., New York. 


**How to Keep Boilers Clean.” A book mailed 
free, by James E. Hotchkiss, 93 John st., N. Y. 


20,000 addresses of steam users and users of mach. 
in 10 States, $10. J. N. Mills Pub. Co., 30Vesey st..N. Y. 


20’, 25,’ 28’ B.G.and S. F. upright drills tor imme- 
diate delivery. Currier & Snyder, Worcester, Mass. 


Ice and Refrigerating Machines. 120 built, and all 
successful, by David Boyle, 521 Monroe, Chicago, I11. 


The Improved Tabor Steam Engine Indicator, 
made and sold by The Ashcroft Mfg. Co. 111 Liberty 
st., N. Y. 


Engine Lathes, Hand Lathes, and other fine tools, 
Assortment large; prices low. Frasse & Co., 92 
Park row, N. Y. 


Split Pulleys at low prices, and of same strength 
and appearance as Whole Pulleys. Yocum & Son’s 
Shafting Works, Drinker st., Philadelphia, Pa. 


Curtis Pressure Regulators, Curtis Return Trap. 
Curtis Damper Regulator. See Jan 8, p. 11. Send 
for circular No. 17. Curtis Reg. Co., Boston, Mass. 


For Best Return Steam Traps, Pressure Regula- 
tors, Positive-Acting Pump Govs., Back-Pressure 
Valves. T. Kieley,11W. 13th st.,N.Y. Send for des’n. 


Machinists’ Supeties, brass goods m’f’rs supplies, 
polishing materials, all kinds wire, metals, etc; in 
any quantity. Jordan & Gottfried,208 Canal st.,N.Y. 


Handbook on the Care cf Boilers. 50c. Descrip- 
tive Circular and Catalogue of Books for Mechanical 
Engineers free on application; special terms to 
Mechanics’ Libraries. KE. & F. N. Spon, Publishers, 


385 Murray st., New York. 





St. John Improved Self-adjusting Cylinder Pack- | 


ing, for marine and stationary engines and locomo- | 
tives; applicable to water, air, oil and ammonia 
pumps. For durability and minimum of friction, itis 
unexcelled. Send for pamphlet. Address, Bal- | 


ance Valve and Piston Packing Co., room 58, 280 | 


Broadway, New York. 
Patent Binders for the 


AMERICAN MACHINIST, | 


holding a complete volume (52 issues), simple, neat, | 


durable. Price, $1, prepaid, to any part of the 
United States by mail. To Canada or foreign coun- 
tries the price will be 75c. ; purchasers pay express 
charges and customs duties. AM. MACHINIST PUB’G 
Co., 96 Fulton st., N. Y. 


* Indicator Practice and Steam Engine Economy.” | 


By F. F. Hemenway. Contains plain directions for 
using the indicator, and making all required calcu- 


lations from the diagram; also the principles of | 


| 


economy in operating steam engines, and current | 


practice in testing engines and boilers. Price, $2 
post-paid. Published by John Wiley & Sons, 15 
Astor Place, New York. 

















The St. Paul and Duluth Railroad will build new 
shops at St. Paul in the spring. 


The Remington Machine Company, Wilmington, 
Del., will erect a brass foundry. 


J. J. & J. Leonard, Dalton, O., are erecting an 
addition to their stove foundry. 

Blossoms & Merrill, St. Paul, Minn., will erect a 
25,000 sash, door and blind factory. 


V. H. Beerman will erect a $30,000 store and fac- 


tory at Frankfort and Pear! streets, New York. 

A new cotton factory will be erected in Athens, 
Ala. John L. Tanner, of that place, is interested. 

Knebel & Co., of Pierron, Ill., contemplate estab- 
lishing a new factory for extracting oil from cotton 
seed. 

Edwin A. Merritt, Jr., of Potsdam, N. Y., con 
templates the erection of a paper mill at Hannawa 
Falls. 


The Universal Radial Drill Company, of Cincin- 
nati, has lately sent a No. 3 drill to the Brooklyn 
Navy Yard. 

The Ansonia Brass and Copper Company, An- 
sonia, Conn., is building a brick shop, 80x200, for 
rolling copper. 


It is reported that parties from Minneapolis, 
Minn., have secured ore lands at Isbell, Ala., and 
will erect a blast furnace. 


It is probable that a company with a large 
capital will be formed at Nashville, Tenn., to start 
a manufacturing town near that city. 


It is reported that the machine shops of the St. 
Louis, Iron Mountain and Southern Railroad, at 
Little Rock, Ark., are to be enlarged. 


George W. Dudley, Moses Bros. and others are 
torming a company to build stove works at Mont- 
gomery, Ala. The capital stock will be $50,000. 


William C. Harris, of Mercer, Pa., has been 
awarded the contract of erecting the buildings for 
the Tin Plate Works, to be erected at Hubbard, O. 

C. E. Graham, Richmond Pearson and others are 
forming a company to build a cotton factory at 
Asheville, N. C. The capacity is to be 250 looms. 

The Mechanical, Manufacturing and Agricultural 
Association has keen formed at Thibodeaux, La., 
to organize some kind of manufacturing industry. 


The business men of Pemberton, N. J., have 
organized a Board of Trade, and subscribed $2,000 
for the purpose of inducing manufacturers to 
settle there. 


The Brown & Sharpe Manufacturing Company, 
Providence, R. I., have increased their force to 625 
men, and the prospects are favorable for another 
increase soon. 

A recent special election in Americus, Ga., went 
in favor of public water-works 
to have public gas-works. 
progressive town. 


It is proposed now 
Americus is a lively 


The Manchester Locomotive Works, Manchester, 
N. H., are about to increase their working force 
from 300 to 500. They have orders that will keep 
them busy until July. 

The Hersh Heater Company will not pay taxes at 
Lehighton, Pa., for ten years—an inducement held 
forth by the Council of that borough to have the 
corporation locate there. 


The Chicago, Rock Isiand and Pacific Railway 
has been offered twenty acres of land in Rock 
Island, ou which to locate shops. The main shops 
of this road are in Chicago. 

The Pratt & Whitney Company, of Hartford, 
Conn., have purchased fifteen emery wheel tool- 
grinders from the Springfield Glue and 
Wheel Company during the past season. 


Emery 


The works of the Co-operative Nail Company, at | 


Steubenville, O., are offered for sale. 
were erected during the nail strike last year bya 
number of nail workers. They were in operation 
about three months 


The Morris woolen mill property at Catskill, 
N. Y., has been sold to Mr. Wiley, of Philmont, 
Columbia County, who will convert it intoa knitting 
mill, and expects to employ upward of 300 bands. 
The price paid was $27,500. 

Five locomotives that are in course of construc- 
tion by the Rhode Island Locomotive 
the Cincinnati, New Orleans and Texas road will 
have boiler and fire-boxes of steel made by the 
natural gas process at Pittsburgh, Pa. 





These works | 


Works for | 





A company is being organized at Beaufort, S C., 
to construct water-works and artesian wells to sup- 


ply the town with water. The incorporators are 


C. Townsend, W. T. Seward, Geo. Holmes and 
others. 

The new Bessemer stecl works at Wareham, 
Mass., will consist of a building 120x60 feet. In 


the steel works will be placed two three-ton Clapp 
Griffiths converters, each capable of turning out 
nine to twelve tons an hour. 

T. New Manufacturing Company has been incor- 
porated, to make paving and roofing materials, on 
a capital of $200,000; shares, 2,000. Trustees are 
T. New, of Brooklyn, N. Y.; Edwin E. Dickinson, 
and Lewis W. Harrington, of New York. 


The Bridgeport Forge Company, Bridgeport, 
Conn,, have recently made an addition, 100x60 
feet, to their hammer shop. This is the fourth 


addition which has been made in this department 
since their start in business but a few years since 


The Bridgeport Copper Company, Bridgeport, 
Conn., are adding to their plant a new building 
about 100x60 feet; they are also increasing their 
furnaces in the refining department by two more. 


This company will also probably build a new roll- 
ing mill. 
The Baltimore Manufacturers’ Record says: * The 


Southwestern Iron Works, Louisville, Ky., reported 
last week as by Alfred Bell and 
others, have erected a foundry, 60x100 feet, and a 


incorporated 


machine shop, 40x80 feet. The paid-up capital 
stock is $20,000. ” 
The Silsby Manufacturing Company, Seneca 


Falls, N. Y., issue an illustrated catalogue of fire 
apparatus made by them. 
has been in use for thirty years, and there are over 


Their rotary fire engine 


800 in service, which is claimed to be more than of 
any other make in the world 

There is a prospect of a new cotton manufactory 
at Newport, N. H., toemploy 100 hands. <A Boston 
party is said to be at the head of the enterprise. 
A meeting of capitalists has been held, and a town 
meeting will probably be held to exempt the busi- 
ness from taxation for a term of years. 

The Cambria Iron Company is reported to have 
recently issued a notice to its employes, telling 
them thatin future they will allow the employes 
to take stock in the company’s store, and that they 
will issue coupons to the buyers of their stock in 
order to enable them to have a share in it. 
can Manufacturer. 


E. H. Brownell & Dayton, recently 
taken orders for six 60" by 16 feet boilers for par- 


Ameri- 


Cox, have 
ties in Sandusky, O., and one of same size for a 
company in Milwaukee. They are building a 
smoke-stack, on order, 72’ by 60 feet, an oil tank, 
and several Brownell heaters. 
and the outlook bright. 

The New Company, of 
Bridgeport, Conu., will occupy a portion of the 
now idle works of the Howe Sewing Machine Com- 
pany. The company is composed of prominent 
capitalists, and will start up about January 15th, 
employing 200 men. They will make sewing ma- 
chines and other machinery. 


sSusiness is good 


Howe Manufacturing 


The Detroit Car and Wheel Manufacturing Com 
pany will commence business in April, giving em- 
ployment to 1,000 hands. They the old 
of the Car Works, and 
erected two new foundry buildings. 
prise 


occupy 
shops Peninsular have 
The enter- 
will represent an investment of $1,000,000. 
Hiram Walker & Sons are the managers. 
Review. 

The Manufacturing 
Co., Birmingham, Ala., has recently organized, with 
$1,500,000 capital. They will build two hundred-ton 
blast furnaces near Birmingham. 


Railway 


Birmingham Furnace and 


Robert Hogsett, 
of Uniontown, Pa., has been elected as president 
and general manager; J. M. Thompson, Union- 
town, vice-president; U. Ewing, 
Robert D. Smith, secretary. 


treasurer; and 


The Sloss Iron and Steel Company. Birmingham, 
Ala., previously reported as purchasing the entire 
property of the Sloss Furnace Company, proposes 
to build two additional 100-ton furnaces at once, 
and have them completed within fifteen months. 
Two hundred and fifty coke ovens 
plant will also be built. 
$2,000,000 of 
of $3,000,000. 


and a steel 
The company will issue 


bonds in addition to the capital stock 


A citizens’ committee to encourage manufactur- 
ing has been organized in Montpelier, Vt 
voted to starta paper requesting the selectmen to 
call a special town 
exempt 


They 
meeting to see if the town will 


any new manufacturing interest from 
taxation for a period of ten years, and the execu- 
tive committee were instruc 
letter, forth 


Vermont capital to new-comers, 


ed to prepare a circu- 
of the 


Boston Commercial 


lar setting the advantages 





Bulletin. 


Prominent capitalists of Philadelphia are con 
templating, in connection with the Fairmount Coal 
and Iron Company, an adjunct of the Buffalo, New 
| York and Philadelphia Railroad Company, open- 
| ing @ mining and coke plant and a blast and steel 
| furnace at Fairmount, Clarion County, Pa., on the 

low-grade division of the Allegheny Valley Rail- 
|}road. The total investment in these is estimated 
lat $255,000. ‘The estimated cost of making a ton of 
nie at works is $11.25. 


these The production of 


iron per year is estimated at 26,250 tons. It is esti- 
| mated that steel billets can be made by the com- 
| pany at a cost of $15.40 per ton. The production of 
billets per year is estimated at 22,662 tons. Natural 
gas abounds upon both sides of the grounds of the 
and 


Manufacturer. 


company, will he used by them America 
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Machinists’ Supplies and Iron. 


NEw YORK, Jan. 6, 1887 

There is nothing new in manufacturing or sup- 
plies. in work along 
smoothly, the consumption just about absorbing, 
without crowding, production. There is appar- 
ently but little inclination to contract ahead, nor 
are furnacemen anxious in this respect. American 
pig has sold as per following quotations: No. 1 X 
Foundry, Lehigh brands, $21 to $21.50; No. 2 X, 
$19 to $20; Grey Forge, $17.25 to $17.50. 

Scotch Pig—While there is not large demands for 
Scotch brands, it is noticeable that prices are held 
firm. Some advances have been made in Glasgow, 
probabiy influenced by advances here in American 
We quote Coltness, $22 to $22.50; Glengar- 
Summerlee, $21 to $21.50; Eglington, 
$21.50 to $22; Dalmellington, 


mes 


Business iron seems to 


brands. 
nock, $21; 

.25; Langloan, 
$20 50. 

Lead—The market for common pig is dull. 
small amount has changed hands, at 4.15c. 

Tin—TLere has been small advanves in price. 
owing toa firmer tone in English markets. Job 
bing lots of Banca have sold for 23c.; Straits and 


A 


Malacca, 22 35c. 
Copper—Lake, 117%c. ; Arizona, 1l1c. to 11¥e. 
Antimony—Hallett’s, 75¢c. ; Cookson’s, 9c. 


Spelter—Kefined, 5c. to 6c. 





*WANTED* 


* Situation and Help” Advertisements only inserted 
under this head. Rate, 30 cents a line for each inser 
tion. About seven words make a line. Copy should 
be sent to reach us not later than Wednesday morning 
for the ensuing week's issue. 


First-class toolmaker wanted, B.W.Puyne & Sons, 
Elmira, N. Y. 

Mechanical draftsman—12 years’ experience on 
steam engines and special m’‘ch’y, wants situation 
in N. Y. or vicinity. Address * Skill,” AM. MACH. 


Draftsman—Thorough practical mechanic and 
designer desires engagement in growing Western 
town; permanent situation an object. Address 
Cleveland, AM. MACHINIST. 


Draftsman wanted; must have had practical ex- 
perience in machine design. Address, stating age, 
experience, references and compensation wanted, 
the Yale & Towne Mfg. Co.. Stamford, Conn, 





}- Mt CELLANEOUS WANTS. >}. 

Advertisements will be inserted under this head at 
85 cents per line, each insertion. 

Crescent Boiler Tube Expander; second to none, 
price in reach of all. Crescent Mfg. Co. ,Cleveland,O. 

The Crescent Link Belt Coupling; something 
new; sample free. Crescent Mfg. Co., Cleveland,O. 

Light mach’y of all kinds built at short notice 
Edmund Mills, 8 Dey st., Jersey City Heights, N. J. 

John Lamberty, mfr. telegraph and electrical tn- 
struments, experimental machs, models; fine gear 
cutting a specialty. 35 S. 5th st., Br’kl’n, E.D., N.Y. 

Special tools and machines for mfg. designed and 
built to order: mechanical and Patent Office draw 
ings. Weston & Smith, Syracuse, N. Y. 

For Sale—Foundry, machine and boiler shops; 
brick buildings, modern tools, and doing good busi- 
ness: gool reasons for selling. Address Sioux 
City Foundry and Machine Works, Sioux City, Ia. 

Experimental and new machinery for special 
purposes built by contract from specifications and 
inventors’ designs; ample facilities. Cohoes Iron 
Foundry and Machine Co.. Cohoes, N. Y. 

For Sale—One complete set of Pulley Patterns 
also Patterns for Slide Valve Engines, with adjust- 
able cut-off and without cut-off, for sale cheap 
Address North Star Iron Works Co., Minneapolis, 
Minn. 

Power.—Parties of moderate means having ar- 
ticles of merit to manufacture can be furnished 
with power and steam heat at reasonable rates in 
one of the best villages in New York State; good 
schools and water, low rates of freight and low 
taxes. Full particulars can be obtained by ad- 
dressing Power, AM. MACHINIST 





EO SAE. 

Valuable Manufacturing Property, centrally lo- 
eated in one of the largest Western States, with a 
well established reputation forthe goodsof its man- 
ufacture which consist of engines. boilers, saw and 
grist-mill machinery and kindred articles Property 
all in first class condition; tools and machinery in 
good order and the works now running Parties 
who mean business. and desire to engage in a profit- 
able and well established business of this character, 
ean get full particulars by writing or applying in 
person to M. D. WHEELER, Stapleton _ Staten 
Island. N.Y..or. MANNING, MAXWELL & MOORE, 
111 & 113 Liberty St . New York. 


STEEL BALLS 


FOR ANTI-FR'ICTION BEARINGS, 
OF BEST CAST STEEL. 
HARDENED, GROUND & BURNISHED, 
3-16" to 8” Diameter. 

Samples and Prices on application. 
SIMONDS ROLLINC-MACHINE CO., 
FITCHBURG, MASS. 
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DLEY'’s yemicut 









HELVE 
HAMMER 


Combines all the 
a best elements es- 
P sential in a first 
class Hammer. 
re Has more good 
points, does 
more and 
better work 
and costs 
less for re- 
pairs than 


1832. 


Establishea 


any other Hammer inthe World. 


BRADLEY& CO. Syracuse, N.Y. 








CUSHIONED 


The success of our 
machine is the best 
proof of its value. Is 
more like a steam- 
hammer than any 
other, yet has all the 
economic advantages 

. of a power hammer, 
superior to any. Will work a larger bar of 


BEAUDRY'S jesse", 








er icy 


and is far 


Steel or iron and turn out more difficult forgings 
than _ other hammer made. Guaranteed as rep- 
resented, 


or no sale. 


BEAUDRY & CUNNINGHAM, 
Boston, Mass. 








THE BROWN HAMME 
STRIKES A BLOW WITH 

Double the Yelocity That it Raises the Hammer. 

A NEW MOVEMENT! SEND FOR DESCRIPTION 

Knowltan Mfr Ca... Kins St... ackfarad it 











50 PER CENT. OF ** 


time and labor saved"oy 

using this aolid, strong, du 
rable,quick-workingVise. Hat 
the Improved Taper, Pipe and other 
attachments. Sold by the trade. 
Send for circular 

MELVIN STEPHENS, Prop’r. 
Office, 41 Dey Street, New York 


ON GUBVELS, 


SEND FOR PRICES. 6 
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te a 









ry 


sree eiergirit 





Manufactured by 
Cc. F. RICHARDSON, Athol, Mass. 








FOR SALE, 20 in. x 48 in. ENCINE 
Built by Woodruff & Beach, Hartford, Ct., in 1866, 
In first class condition. Can be seen ruuning 
Cylinder, 20in. x48in. Fly Wheel weighing eigh 
tons, 16 tt. dia., 24in. face, turned for belt; engin: 
shaft, 9ft. loug, 9in dia. Will put in with the en 
gine, the coping stone on which it rests; new Nation 
al Heater; jack shaft, 554 in. dia. 16 ft long; linc 
pulley, 8 ft. dia., 2644 in. fave bored to fit jack-shaft 
three brass lined pillow blocks to fit jack-shaft als« 
Ransom’s siphon condenser, suitable for the engine 
Will be sold low for delivery in March, next. Cali 
on. or address the Coe Brass Manufacturing Co. 
Torrington, Litehtiold County, Connecticut. 
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WATER WORKS PUMPING 


mping 


ee 


95 & 97 LIBERTY ST., 
NEW YORK. 


ENGINES A SPECIALTY 


GEO. F. BLAKE MAN?Y’G C0. 


FS Vitoeas c VERY VARIETY 
OF OF 






PITTI LITT TT Tt 









4 WASHINGTON ST., 
BOSTON. 


















i) 


BUILD 


WATER WORKS, 


ENGINES 


AND 


STEAM PUMPING 


MACHINERY. 










send for Catalogue No. is. 


The Planer Par Fyeellence for Tool Makers is our 16 in. x.16 


in. X 4 ft. Friction Plenor. 
The workmanship is first-class. 


It will plane accurately up to a line, take stroke from one inch 
length to 4 feet in length, has cone for change of speed, a uniform cutting sp-ed entire leneth of strck: 
Is very Cunvenient to handle, and makes no noise, as belts do not change their track. Send for catalogu 


THE HENDEY MACHINE CoO., 


TORRINGTON, CONN. 


THE WESTINGHOUSE ELECTRIC CO. 


~<a! - 








PITTSBURGH, 


Manufacturers of Isolated Incandes- 
cent Plants, and Contractors for Cen- 
tral Stations. 


It is believed that the advantages 
of our system place us beyond com- 
petition. 

Capital investing for dividends will 
do well to close nocontracts until our 
proposals are considered. 

Address 


THE WESTINGHOUSE ELECTRIC CO. 


Pittsburgh, Pa. 
or 


WESTINGHOUSE, CHURCH, KERR & CO. 


16 Candle-Power Lamp. (Half Size.) 17 Cortlandt St., New York. 


THE M. T. DAVIDSON IMPROVED STEAM PUMP, 


cee Pavioson Steam Pump Company. 


BEST PUMP “4” 


MADE FOR ALL 
SITUATIONS. 








WARRANTED 
THE 


PRINCIPAL OFFICE, No. 77 LIBERTY STREET, N. Y. 
NEW ENGLAND OFFICE, 51 OLIVER STREET, BOSTON, MASS. 





SEBASTIAN 
MAY & COMPAAY’S 


Improved Screw Cutting 


Foot or Power Lathes 


THE CELEBRATED 


HEALD & SISCO CENTRIFUGAL PUMPS 


Vertical and Horizontal. 










Drill 


Catalogue of 
Presses and Machinists’ Tools 
and Supplies mailed on appli- 


Lathes, 


cation. Lathes on Trial. 
167 W. Second St.,Cincinnati, 0. 


J. WENDELL COLE, M. E. 


Manager of Pennsylvania 
Southern Lake regions and the 
Northwest for 
DETROIT LMERY WHFEL CO. 
Address, Box 84, Columbus, O., or 
P. O. Box 152 Chicago. 
Hart’s Corundum-Emery Wheels. 





22 CORTLANDT ST., NEW YORK. 
In Writing, Mention this Paper, 





COO E 2 SO., 








Established in 1874. 


CLEVELAND TWIST DRILL CO. 
Boring and Turning Mills 


MADE BY 


BETTS MACHINE C0. 


WILMINGTON, DEL. 


24 and 26 West Street, Cleveland, 0 
101 Chambers Street, New York. 
85 Queen Victoria St., London, Eng. 











NOTE THE FOLLOWING ADVANTACES., 

Positive feeds, no friction. 

Spindles entirely independent, can be moved simu 
taneously in opposite directions with different 
grades of feed 

Spindles not round, but of such shape as will allow 
ready adjustment for wear 

Great range of feed and abundance of power 
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NICHOLSON FILE CO.==:= 
Files Rasps ean 


Having the Increment Cut. 

The illustrations herewith presented, exhibit more convenient and durable forms of File Cleaners 
than are usually found, the majority of those in ugg being rudely devised and troublesome, and we 
belie ve for this reason, thoseof our manufacture > find a ready sale. Machinists and others who 

ave not already given them a trial, will find it to their advantage to order the File Card and File 
Brush at once. 








FILE CARD. 


FILE BRUSH. 


Manufactory and Office, 


PROVIDENCE, R.I., U.S.A. 


THE HANCOCK INSPIRATOR. 
THE STANDARD 


BOILER FEEDER FOR ALL CLASSES OF BOILERS. 


OVER 85,000 IN USE. 


Senda for Circulars and Price Lists. 


THE HANCOCK INSPIRATOR CO. 


OFFICE, 33 INDIA WHARF, BOSTON, MASS. 





























AUTOMATIC 


vestarvive INJECTOR 


“Invaluable for use in Traction, Farm, Portable Marine and 
Stationary Boilers of all kinds. No handles required. Water supply 
very difficult to break. Capability of restarting automatically, 
immediately after interruption to feed from any cause.”’ 


RELIABLE AND CHEAP. 


SEND FOR CATALOCUE. 





Sole Manufacturers in the United States & Canada, 


NATHAN ManuFacrTurine Co. 


92 & 94 LIBERTY ST., NEW YORK. 


CHUCKS Ths Techue-Chemival Reeeink Bock 


INNow Ready. 


The Techno-Chemical Receipt Book. 


Containing Several Thousand Receipts, covering the 








CUSHMAN” 


Are guaranteed to be right in all respects. Ask to 
see them at your dealers, or write direct to the 
factory. Respectfully, 








Koller, and Heinzerling, with additions by Wilham T. 
MORRISON’S PRACTICAL ENGINEER, 7 
ot ‘“Galvanoplastic Manipulations. Illustrated by 78 
free of postage to any address in the world 
ROOTS’ NEW ACME HAND - BLOWER. 
furnish his address. 


Latest, most Important, and most User‘ul Discoveries in 
T HE CUSHMAN CHUCK co Chemical Technology, and their Practical Application in 
8§ | the Arts and Industries. Edited chiefly from the German 
Brannt, Gracuate of the Royal Agricultural College ot 
Eldena, Prussia, and William H. ahl, Ph. D>. (Held,) 
» ‘ise Treatise Ste: ‘ ‘ener: a- 
P A oon ie cre atise OF te rip and General Ma engravings, in one volume, over 5) pages, 12 mo, ¢ lose! y 
chinery. Mailed on receipt of $1.00. printed, containing an immense amount and & gret variety 
CP A circular of 32 pages.showing the full Table ot 
Contents of this important Buok, sent ly mail, free of 
For Blacksmiths, etc. Slow Speed, Positive Blast. Is Durable 
Compact and Cheap, also P ortable Forges, Tuyere Lrons 
HENRY CAREY BAIRD & CO. 
Industrial Publishers, Booksellers, and Importers 


of Drs. Winckler, Elsner, Heintze, Mierzinski, Jacobsen, 
HARTFORD. CONN. 
Secretary of the Franklin Institute, Philadelphia, author 
W.A MORRISON, Box 373, Lowell, Mass. of matter. Elegantly bound in scarlet cloth, gilt. Price $2 
postage to any one in any part of the World who will 
and Foundry Blowers. 
810 Walnut St., Philadelphia, Pa., U. S. A. 


” 


sT 





SHEPARD’S NEW $60 


RTLANDT 
NEW YORK 


for Amateurs or Artisans, 


——>——= 


lg SCREW-CUTTING FOOT LATHE 

— -_ vo— 
3 2 Foot and Power Lathes, Dril) 
o ry Presses,Scroll-saw Attac eos 
4 Chucks, Mandrels, Twist Drills 

8 3 Dogs, Calipers, etc, 
A Lathes on trial, Lathes on 

a & payment. 

: 5 Send for catalogue of Outfits 





Ng Agis 


’ 
A 





Address, H.L. SHEPARD, Agent, 134 E. Second St., Cincinnati, 0. 
LETTERS AND 


ST = = FIGURES. 
(90 c. and $2.70 per set, delivered.) 
—SEND FOR CATALOGUE.— 
| THE HOGGSON & PETTIS MFG. C0., NEW HAVEN, CONN. 


—ESTABLISHED 1849,— 


WHY THIS IS PUT HERE! 


For the reason that if you are 
interested in raisin water or other NEW PULSOMETER, 
Bauine y stein power, We wish to call 
ir attention to 


THE CHEAPEST AND BEST STEAM PUMP IN THE MARKET. PRICES LOWER THAN ANY OTHER. 


More Efficient, Simple, Durable, and more Economical, both as to running 
ex penses and repairs, than any other Steam Pump. 

Call or write for our new 96 page Illustrated Descriptive Book containing Full Particulars, Reduced Net 
Prices, and hundreds of A-1 Testimonials. Mai oe Free. 


PULSOMETER STEAM PUMP CO., 83 JOHN STREET, N. Y. 


BEMENT, MILES & CoO., 


PHILADELPHIA, PA., 


BUILDERS OF 


Metal-Working Machine Tools, 


CONNERSVILLE, IND. 


S, $, TOWNSEND, Gen, Ag! 


COOKE & CO, Sel 
Please Mention This Paper. 





P.H & F.M. ROOTS, Mfrs. | 
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No. INCH, PRIOR. ) No. INGH —PRIO PRICE 
Leccces GGe.0ceG 85 | 8.....8 ..... $1. 
Bisseeea _ -85 . om Set of ng» 50 | 
aeenke access FO ore 
Sr we eee .60 | he 1.50 | 
ne Weis ee ce eee | ee 
See iz.. tak: See gree F 
1% : 1.00 DS Full Set of 12- 12. 00° 


©. 





Ww. LECOUN TT, 


SOUTH NORWALK, CONN. 





38 & 40 


es 12.,{ UNION STONE CO., 


BOSTON, 
MASS. 


Endless Pol- SIZES ; 
ishing Belt Ma- 14% in. wide, 
chine for Re- . = 3 
moving Scale 8 a 
and Polishing e © 


irregular pieces 
of Work. Endless Belts 
gq of Any Length 

and Width to 
Order. 


Send for 
Price List. 











H. W. JOHNS’ 
ASBESTOS: | 
CORDED SHEATHING. 


A Fire-Proof Non-Conducting Covering for 


H. W. JOHNS’ 
ASBESTOS: 
STOVE & FURNACE CEMENT. 


A fire and acid proof material for cementing 
| and repairing joints in Heaters, Fur- 
| naces, Stoves, Ranges, etc. 


HEATER AND STEAM PIPES 


IN CELLARS, Etc. PREPARED READY FOR USE. 








H. W. JOHNS MANUFACTURING COMPANY, 


87 MAIDEN LANE, NEW YORK. 
—CHICAGO.—o— PHILADELPHIA. —°—LONDON.—— 


SOLE MANUFACTURERS OF 
H. W. JOHNS’ ASBESTOS LIQUID PAINTS ASBESTOS ROOFING, STEAM PIPE AND BOILER 
COVERINGS, STEAM PACKING, FIRE & WATER PROOF SHEATHING, 
PLASTIC STOVE-LINING, Etc. 


p- PAMPHLET ON ‘‘STEAM-SAVING AND FIRE-PROOF MATERIALS,” FREE BY MAIL. 





Our new REDUCING 
VALVE will reduce and 
maintain an even pres 
sure in steam-heating 
coils, ete., 
one pound, regard 
less of the initial 
pressure Sent 




















as low as 















on 30 days tri 
, al to respon- 
sible par- 





For FIRE 
PU M P'S 
the Mason 
Pressure Regu- 
lator has proved 
the most perfect, 
as it cannot stick. 




























Pegolator 


Company, 


22 Central St., 
BOSTON, MASS. 






OUTLET. 


MOULDERS’ TEXT-BOOK AND 
FOUNDRY PRACTICE. 


Moutpers’ TExt-Book, being Part Il —of Aver 
ICAN FouNDRY Practice—presenting best methods 
and Original Rules for obtaining good, sound, clean 
castings ; and giving detailed description for mak 
ing Moulds requiring skill and experience; also, 
containing A Practical Treatise upon the construe 
tion of Cranes and Cupolas, and the Melting ot Iron 
and Scrap Steel in [ron Foundries. By Tuomas D. 
West, Practical Iron Mouider and Foundry Fore- 
man, etc. Fully Illustrated with Complete Index 
42mo, cloth, $2.50. 











myeeryenyy Hor 


Pumping Engine 


WATER WORKS 


OVER 100,000,000 DUTY 


—CGUARANTEED— 





‘This work teems with practical advice on the important 
cutie of iron founding, and the advice is given in a way 
only possible to an author thoroughly familiar with his 





FOR 
RAILROAD SHOPS, 
Locomotive and Car Builders, 
Machine Shops, Rolling Mills, 
Steam Forges, Ship Yards, 
Boiler Shops, Bridge Works, 
Ete., Ete. 





| 15 Astor Place, New York, NEW YORK CITY, 


subject. Engineering N 

te is a model treatise, ie a practical and thoughtful 
} man, designed for the use of one of the largest and most 
| important of our industrial classes.’ lasyou News. 


JOHN WILEY & SONS, 


SEND FOR RECENTLY ISSUED PAMPHLET 


HENRY R. WORTHINGTON 





Mailed and prepaid on the receipt of the price, 
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“HARRISON SAFETY BO! a 


0 











66 39 A VALUABLE BOOK for EVERY 


F EA STEAM USER AND ENGINEER 


PUBLISHED FOR FREE DISTRIBUTION, BY 


THE BABCOCK & WILCOX CO. 


Manufacturers ot 


WATER-TUBE BOILERS, 


107 Wope St., GLASGOW. 30 Cortlandt St.. NEW YORK, 
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i: : ~~ Use the JENKINS STANDARD PACKING in the 

| worst joint you have, and if, after following direc- 

| tions, it is not what we claim, WE WILL REFUND THE 

= | MONEY. 

Kl NS _ : Our ‘Trade Mark” is stamped_on every sheet. 
| pape genuine unless so stamped. §@* Send for Price 


A) f G 

FAN DARDS JENKINS BROS., 

E TRA DE MARK On Ns 71 John Street, N. Y. 9 ioe Street, Boston. 
= 13 South Fourth Stre ct, Phila 





| Cc H U C K Ss CAPACITY OF 























FE pos NEW WATER-IVBE STEAM BOILER 
oe SS 5 SAFE! ECONOMICAL! DURABLE! 
For ILLUSTRATED CATALOGUE OF NEW BOILER, ADDRESS 


BENDROTH & ROOT MANUFG. CO. 


28 CLIFF STREET, NEW YORK.— 


= SELLINC ACENTS, 
==5 A. B. ENSIGN, Jtochester, New York. 
A. FISKE, 41 Johnston Building, Cincinnati, Ohio. 
= WILLIAM . SMITH. 115 Dearborn Street, Chicago, Ils. 
= )ANIEL KELLY, 51 N. 7th Street, Philadelphia, Pa. 
meee RL. WEE KS 151 G Monee, Street, Detroit Mich. 
. CHARLES KE. ASHCROFT, 48 Mason Building, Boston, Mass. 














BRIDGEPORT : BOILER (© SEE THE IMPROVEMENTS IN STEAM 


BOILERS, BOILER FRONTS, 
BOILER FURNACES, AND 
OS FEED WATER HEATERS 
Z\ MADE AT THESE WORKS 
>a =} 40) 8 = Ce 
PLANT. SEND FOR HISTO- 
RIES OF STEAM BOILERS 
AND FFED WATER HEATERS 
(FREE) ON MENTIONING THIS 


WM. LOWE, 




















on thi DESCRIPTIOy- 
WE OF BOILERS IN STocK 
| 


ATE DELIVERY. 








THE NEW HOrPES LIVE STEAM FEED-WATER 


UNIVERSAL RADIAL” 


Heater and Lime Extractor. 7 “RADIAL DRILLING MACHINE 


CLEAN BOILERS GUARANTEED, 


= “= THREE DESIGNS. SIX SIZES. 











we “WEWBURCH, Ny) | 





i Saute Steam RE ngine z Foundry Co. , Oneida,N.¥. 
“eo LATHE©DRILL & 





Dritt Cuvcks 0 to 2in. 
SEND 


ror (JATALOGUE, “ * ow8™ 
The United States Mitis Company, 


26 BROADWAY, NEW YORK. 


Is prepared to issue licenses for the use of patents covering processes for the production of ‘‘ Mitis 
Castings” in wrought iron and steel, and furnaces for melting and heating. 


WESTCOTT’S PATENT. 








| * Mitis’’ Castings retain In every respect al! the valuable qualities of the wrought Iron and 


steel (scrap) from which they are made. Do not require annealing. Can be welded 
and worked under the hammer as well as the raw material. 


W. F. DURFEE, Ceneral Manager. 


William Barker Co. ESTABLISHED 1851. 


 paumatecmenct THE HORTON LATHE CHUCK. 


—WORKING— 


MACHINERY 


140 & 142 E. Sixth Street, 
N'rCulvert, Cincinnati, 0- 





Send for circulars and 
prices. 


HOOPER’S i GRATE BAR. 











ee = 


Will not oa off at the ends. 
Will give absolutely 70¢ air space. Canal St., Windsor Locks, Conn.. U. 8. A. 
Will give untform combustion of fuel, 
Send for Cireular and Price List to 
ALEXANDER TRAUD, 


EAST FERRY STREET IRON WORKS | Marcus Rt UTM ENBU G 


PATINT UNIVERSAL SCREW-CUTTING, CENTER, DEPTE 


anche AND TWIST DRILL GAUGE. LectRIALAP? UANCES any 


J. WYKE & CO. 


Fine Machinists’ Tools, E, BOSTON. MASS. Send for Circular 206 ELEC AL ne 
64W.3%2 ST.” CINC TI. OHLO 
FOY, TURRET & SPEED LATHES #38) 51a, INCINNATI: Solas 


srass Flather Engine Lathes. 





























2 |) sagiMBODY ALL DESIRABLE FEATURES 
| 
Pan = PRICES$450°°% UPWARD 
\ace * npr UNIVERSAL RADIAL DRILL CO 
qt NCINNATI 
ke 
a 
a & | INEW “EINGINEERS’ ‘UW RENCH. 
Za & _ 
Qe @ = : 
of A) 
=a"2 & 
yD 
AN ws «Cs 
a SS x Bolster are vents screw from springing, or becom- 
af i ing loose. Ferrule is long, solid and strongly riveted 
nut is deeply corrugate a. making screw turn easily 








=i 
= 
=z 
= 
ma 
oD 
eo 
—] 


G. T. MOORE, 112 Chambers Street, New York. 










New Haven, Conn SPRINGFIELD 


Lathes, Glue & Emery Wheel 
Planers, — 
Shapers, 
Slotters, 
Etc. 
Butlalo cp & Korge Blowers. 


Warranted su- 
perior to any 


va aoa MRO, DALLETT & 0. 


8 yles of eve | 
clase of work. | 43th & Buttonwood Sts.,?4 


| Manufacturers of 


AUTOMATIC 
KNIFE GRINDER 
It is the only Grinder 
Tun with water to pre 
vent heating and 
drawing the tem 
er, Once 
n motion 
requires no 











Mass. 








Springfield, 





*SjLJ9T 931 TO digs [TT “mWOWUAIQe 










BUFFALO | BPATENT 
P) Force co. Portable Drilling nis 
Buffalo, N. Y. VERTICAL DRILLS, 


| Radial Drills, Multiple Drills, 
Send for Cata- HAND DRILLS, 
logue and prices. | SEND for ILLUSTRATED CATALOGUE 















FINISHERS’ 
‘TOoOoLs, 4&6 99 
CAGE 
MACHINE ‘ 
WORKS 
watenrorp, Prices very reasonable. 
ae 
ry TT ] ] pv TT r T IT] ™ TITYTTT 
E[h emmtrmnn gd LIST OF SIZES ON HAND. 
Pedibitibititiitiititity z| 15 in. swing, 6 ft, bed ; power cross feed. 
MACHINISTS’ SCALES, bo 6B «“ Tee 
Patent End Graduation. 20 : eT eee 
We invite comparison for accuracy with all others. | ~ I ‘cn 
Every €cale Guaranteed. Send for List. {20 ‘ 2 eae ‘ - _ 
COFFIN & LEIGHTON, SYRACUSE, N. Y.| om 





WRITE FOR CIRCULARS, 


HILL, CLARKE & CO. 


42 Oliver St., Boston, Mass. 





UMP. 





WHITNEY’S NEW RATCHET, 


THE SHEPARD a CITY, CONN, 


SEND FOR CIRCULAR.— 





Has are ane or re = 7 » thas ony we ratchets made, and at the 
pric of on Ne 
Vv ARIETY ‘MACHINE CO., Warsaw, N. Y. 


W. 6. YOUNG & C 89 Weroustet, Rote. 
Engine Lathes, Hand Lathes, 


FOOT POWER LATHES, SLIDE RESTS, Etc. 


POWER pP 














For Pressure and Vacuum Cauges of every descrip- 
tion, Exhaust Steam, and other Injectors, 
Address, SCHAFFER & BUDENBERC, 
40 John Street, New York. 
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Morse Twist Drill and Machine Company, New 2edfrd, Mass. EAGLE 36% 





Manufacturers of traight-Lip Increase Twist Drills 
| Morse Patent Straig p ° ANVIL 
34 WORKS, 
SOLID AND SHELL REAMERS, BEACH’S PATENT SELF-CENTERING CHUCK. BIT STOCK DRILLS. Trenton, N. J. 


DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 








The Fisher Double Screw Leg 
A Vise.—Warranted stronger grip 
HILLES & JONES than any other Vise. Always 
9 | parallel and cannot be broken. 

Send for Circulars. 








WILMINGTON, DEL. 


The Eagle 
Anvil. — Best 


PUNCHES & SHEARS i 





Horn. Better 
than any Eng- 
iish anvil. 


Improved oh and 
low . 
Horizontal banat 


A 
FULL Punches. | 504 wachine (0. , Pipe Cutting: fhreating Machine, 


Ll N E O F BEW ime OF IMITATIONS, 
Manufacturers of and Dealers in 


} i \ TEAM AND without_our Trade-mark and Name 
BOILER -SHOP TOOLS, 16u Wonkine JOP 


STEAM AND GAS-FITTERS’ HAND TOOLS. 
MACHINERY. 


D. SAU DERG? SONS 


UFAC 1 R F THE ORIGINAL 





TRADE MARK. 









Pipe Cutting and T only ag Machines, 
for Pipe Mill U ". ecialty. 
3end for Circulars. ONKERS. 1 ee 











Iron Planers 


fp THe . a DRILL DROP FORGE] NS Sn fet seule 
a a aD 140 Union St 
. PECKS PAT DRO env Worcester, 


CONN. 
BEECHER & PECK, CONN. awe 


ACHINER 


eWBrvovcooaraoct Y | PING Gulting & Threading Machines =. 
OIL CUPS 


wire for drawing. 
——MANUFACTURED BY hy Yy ‘ ‘ 
ee M! ERICTION CLUTCH PULLEYS, 
For Engines, Shafting, &. 
Illustrated Catalogue Free. 


y Warner G Hough Machine Co, mindaine tiristiniee 
[Ss ST. td MINN, 8. W. GOODTEAR, Waterbury, Ct ELEVATORS, 
J.E. LONERGAN & CO. 
Philadelphia, Penna. 


Grinds Drills 
44 to 15g 1n. 
inclusive. 







—OUR — 


sew (9lalocns of Tools 


nd Suppliessent freeto any address on receipt of Ten Cents 
in Stamps (for postage), 


HAS. A. STRELINGER & CO. Nee" Detroit. Mich. 









The SPECIAL CLAIMS made 
for this T'ool are its 





Simplicity, 
@.Ease of Operation, | 
Low Price. , 








ANY ONE CAN USE IT. 











nen STEAM AND 
allman & McFadden, BELT POWER. 
1025 Market St., Phila, 


D. FRISBIE & CO., 142 Liberty St., N. Y. 
J. A. FAY & CO. 323 : 


wooD- WORKING MACHINERY CHAPIN AGRI GD 


Embraces nearly 400 Machines for 
, 8’ and 10” Stroke. 


PLANING & MATCHING 
Adapted to all Classes of Work 


Surfacing, Moulding, Tenoning, , 
_e tising, Boring, and Shaping, to their capacity. 
Variety and Universal 


WOOD WORKERS, | 


Band, Scroll and Circular Saws NGINE Lathes, Hand Lathes, Foot Lathes, Upright 

= Resawing Machines, Spoke and Drills and Milling Machines. Agents, Manning, Max. 

Wheel Machinery, Shafting, Pul- | vell & Moore, 111 Liberty Street, New Yor 

mleys, etc. All “of the highest 

—e standard of excellence. 1 

W. H. DOANE, Pres’t. D. L. LYON, Sec’y Almond Dr] Chuck 
Sold at all Machinists’ 

af) Supply stores. 


Mauning, Maxwell & Moore, 
111 Liberty St., New York. 






























LAISDELL & C0. 


Msnoufacturers of 


achinists’ Tools, 
WORCESTER. MASS. 


ENGINE LATHES 
n. New Designs. Low Prices 
: MULLER MAcHINE Toon Co 
182 WEST PEARL ST., 
CINCINNATI, O. 


CLUTCH PULLEYS AND 
CUT-OFF COUPLINGS. 
JAS. HUNTER & SON, 
North Adams, Mass. 
PENN 


BEVEL GEARS, SOLER FEED PUMP 


Cut Theoretically Correct, 
) For particulars and estimates apply to 
BREHMER BROS. 
S Machinists, 

440 N. 12th St., Philadelphia, Pa. 


e P.5 


CIRCULARS FURNISHED. 


BOYNTON & PLUMMER, 


Worcester, Mass. 




















kPWwrlaner Vises, 0D Sizes. 





SPECIAL MACHINERY DESIGNED AND BUILT. == —_ T.R. ALMOND, 
rhe Gilkerson Machine w ork s, ie ts Mateos qq 
Write us. HOMER, N. Y. 


Brooklyn, N. Y. 








VOLNEY W. MASON & CO., 
Friction Pulieys, Clutches and Elevators, | 
PROVIDENCE. R. L 




















Ex. Ex. 


(TRADE MARR) 
L. §. STARRETT, ; 
Manufacturer of : P L U Mi B A G O 


ee a4 I FACING 
nimeree* i 


SEND FOR FULL LIST, 


| 




















sivm vemay 
q3gerus S71 






MADE BY 


ly M. R. MUCKLE, Jr. & CO. 


PRILADELPELA, 


IZES TO SUIT 
STEAM PLANTS, 
UP TO 300 H. P. 














Joseph Dixon Crucible Co. 


JERSEY CITY, N. J. 





Fil tora | | { rit haltansilt Kn 


From 1-4 TO 15,000 lbs. WEIGHT. 
True to Pattern, sound, solid, free from blow-holes and of un PATENT BINDERS, 
equaled strength To — 52 issues of the AMERICAN MACHINIST. 
Stronger and more durable thé an iron forgings in any position or Price $1.00 each, by mail ar express to any part of 








for any service whatever the United States. 











00 ‘RANK SHAFTS al 1 30,000 GEAR WHEELS of this steel IR. a tga | oe : 
0.0 now running prove this , American Machinist Publishing Co, Send For CirculaR 
» 
Cross-Heads, Rockers, » Piston-Hes ade, ote for Loo re an. 96 FULTON STREET. NEW YORK. " 
Send for Circulars and Prices to ¢ 
CHESTER STEEL casTins C8, Ni Yon Cannot Know’ | Ssat0N HAND MPG. 00., 
Works, Chester, Pa. Office, 407 Library St., Philadelphia, Pa Toughkenamon, Chester Co., Pa. 











Ontil you have tied it, MAKERS OF FIRST-CLASS 


iy Aol iB h ‘ R what you may save in tim 
he Eaton * : N N 
] wO0le urn an 0,, N and money by using ¢ &E GI 1D LATHES 
82 & 84 FULTON STREET, NEW YORK. me We AMERICAN ¢ NION 
Manufacturers of ine = alt —— 9 - fs f sé alate tiasncenie ghrelin IGN 
As . ng. Many Live fobbers 14" ENGINE LATHES OF NEW DESIGN, 
PIPE CUTTING and ‘ vo Pe er eee ae inate: ae ae 
S Si Aaa 72) Si lfers SU plies hee/ guaranteed to be equal in material, design and 
. TH READING MACHINES, these Unions tn stock ; many werkmanaiilp 10 the fest ever fetes 





Operated by Hand or Power. furnish them wnen ordered ; some, however, 
FroTrrin Gs, have not yet waked up to them. Lf you happen 
VALVES, PIPE, PIPE TOOLS,|¢0 deal with one of the latter sort, please writ 
and all styles of direct to us for Circular of the ** Americar 
nd Brass Goods | Union,” 
Iron and G PANCOAST & MAULE, 
For STEAM, WATER and GAS, | PHILADELPHIA 





FIRE SPRINKLERS 
Should always have their pamps equipped 


Mason Pressure Regulator, 
which cannot. stick All goods warranted 


» Addre WVASON REGULATOR CO 
22 ¢ entral Street, Boston. Vass, 





VIEW OF FACTORY. BRIDGEPORT, CONN. 








Engineers and Manufacturers of 


IMPROVED MACHINE TOOLS ror workine IRON AND STEEL 


STEAM HAMMERS, PUNCHES and SHEARS, LATHES, PLANERS, 
BENDING BOLLS, BORING and TURNING MILLS, 
DRILL and TOOL GRINDERS, Ete., Ete. 


Improved Injectors for Feeding Boilers. 


PAMPHLETS, PHOTOTYPES AND PRICES FURNISHED ON APPLICATION TO 


OFFICE AND WORKS, PHILADELPHIA. PENN. 





AMERICAN MACHINIST 


WILLIAM SELLERS & (0. INGUAPURATED, 


SHAPTING, PULLEYS, HANGERS, COUPLINGS, Ete, 





Hamilton, 


TH LN l ALLSTATTER () 8 OHIO. 
Double, Single, Angle- F 
Bar, Gang. Horizontal, 
Twin, Boiler, Spacing 
Gate. Multiple, Belt and 
Steam-Driven 


Punches and Shears, 


Over 300 Sizes. 
ALSO, 


Power Cushioned Hammer. 






Send for new Catalogue. 


Boring Bar for Lathe. 


| f > BUILT ANY SIZE REQUIRED. 





STEEL FEED SCREW AND NUT, ACCURATELY GROUND, 
FIRST CLASS LATHE TOOL, 


PHDRICK & 


FLUOR SPAR 2s = 


THE BEST 


FOUNDRY FLUX 





A natural product taken from.our own mines. 
artificial compounds or manufactured products heretofore on the 


market, © guarantee,its success 1f directions are followed, or ask 
no pay. Only 8or lv podnds to the ton of iron required to purify the 
iron, and wif more than pay for itself in keeping the cupola clean. 


of silver, copper and ie by glass manufacturers in making 
opaque wafe. Used by chemists in making hydro-fluoric acid for 
etching ornamented glass. i 
the basic process 
THE EVANSVILLE LEAD AND SPAR MINING CO. 
Successors to B. BURBANK & CO. 
Send for circular, prices and experience of users, EVANSVILLE, IND 

















rie HYDROSTATIC MACHINERY 
2 i o%~ | iealie PRESSES, | 
a | i PUM 
S : A | \ | ~~ | 
cel os ACCUMULATORS, 
S Bo b> | | JACKS, 
Sk | = i _ “"peewanen 
" hed 1 | } \ — 
ee) 3g e | | 'e Vault Elevators, 
carp 2985 | D &0.&e. 
} 3 i os 4 | 
2 e pe -* 0 | ; — 
sf 2 Watson & Stillman, 
> - | 204-210E. 48d St., N.Y. 
8 mz . OF any. power ond 
wf Ol ig ESS 
5 &£ | 


with improved pat- 
ent friction drums 
especially adapte¢ 
for bridge building, 
dock building, pile 
driving.coal hoisting, 
quarries, mines, etc. 


J.S. MUNDY, 
Newark, N. J. 
This tent has been 


sustained in U 8. Courts 
in New York and N. J. 





LINK-BELTING 
AND SPROCKET WHEELS. } 
Link-Belt Machinery Co., - Chicago. | 


Branch, 49 Dey St., New York. 
BURR & DODGE, 125 No. 5th Street, Phila. 























HODCE’S 


<\ Universal Angle Union 
‘ ~\ PATENTED. 


Combining an elbow and 
union, and can _ be se! 
at any angle’at which it is 
desired to run the pipe. 


Manufacturers & Wholesale Agent -. 


vss) PUMPS | 


wlalWOM) ANY SERVIGE 





SMOOTH 
INSIDE & OUT. 














ONNId 134908 


.] 


* sett we 
VALLEY MACHINE CO.EASTHAMPTON,MASS.. 
OSGOOD DREDGE 00., Arsany, N. Y. 


RALPH R. OSGOOD, Pres, JAMES H. BLESSING, Vice-Prea, 
JOHN K. HOWE, Secretary and Treasurer. 


MANUFACTURERS OF 
Dredges, Excavators, Ditching Machines, Derricks, Ete. 
Mh. rormvery i ~ 








Over 45,000 in Use. 





ADAPTED TO EVERY STYLE 






(hi, age adi! 

ee OF STATIONARY AND 
IN PORTABLE STEAM 

= ENGINE. 





Warranted to give satisfac- 
tion or no sale, 


FOR CIRCULARS AND PRICES, 


ADDBESS, 
The Gardner Governor Co, 


QUINCY, ILL. 





| 
| 
HAS HARDENED STEEL CENTERS, CONSTANT FEED OF CUT GEARS, 
AY ERE. | 
Unlike any of the | 


‘The best flux for arg ee work :-piso used in redaction and refining | 


Can be used in manufacturing steel b; 





THE GARDNER GOVERNOR 








JaNvARY 22, 1887 


. SOUTHWARK FOUNDRY & MACHINE CO. 


| PHILADELPHIA, PA. 
|General Machinists, Founders and Boiler Makers, 
Heavy Machinery of all Kinds a Specialty. 





E.P.B SOUTHWORTH, 
94 Exchange street, Rochester, New York. 
Indicating Engineer and Mechanical Draftsman. 
Correspondence solicited. 


WALKER’S TOOL HOLDER. 


For holding drills and reamers for lathe 
work. Prevents breaking or slipping. 
Can also be used for drilling and reaming 
holes by hand, and for ream 
ing holes under drill presses, 
etc. Made with double han- 
die, when required. 
WALKER MFC. CO., 

CLEVELAND, OHIO. 


PIPE AND BOILER COVERING. 


Light as Hair Felt. Absolutely Fireproof. Easily 
applied. Can be used over and over again. Thickness 
of 54” to 34.5; equal to other coverings at 2’ to 214”. 


Beware of Imitations. Sold in Bags of 110 lbs. each. 
Acknowledged by leading authorities to be the best 
non-conducting material in the market. 
FOSSIL MEAL CO., 48 Cedar St., New York. 


Mention this Paper, 


THE BEST BOILER 

. FEEDER KNOWN. 
Not liable to get out of 
PySESO order. Will lift water 25 
feet. Always delivers 
water hot to the boiler. 
Will start when it is hot. 
Wil) feed water through 
a heater. Manufactured 

and for sale b 
JAMES JENKS & C9, 

Detroit, Micn, 























+ MEAL +- 


Send for Circular. 


RICHARDS’ PATENT 
Combination Planer ana Shaper. 


Several sizes, any length of bed. Only the head travels, the work 
remaining stationary. Combines advantages of both planer and 
shaper, Effective, durable and convenient. A number in use, giving 
perfect satisfaction. Send for circular. Manufactured by 


E. A. WALKER, 
75 Laurel Street, Philadelphia. 
( 


ME MACHINERY (0,, 


CLEVELAND, OHIO, 


: Manufacturers of 


66 ACME bed 


Single & Automatic Boltcutters, 





fea 


a 
NATE 









PAT. DEC. 5, 1882 
PAT. DEC. 4, 1883. 
PAT. AUG. 25, 1885. 


Double 
cutting from 3-8 in. to 6 in. diameter, 
Also SEPARATE HEADS AND DIES. 
Send for Catalogue and Discounts. 


Agents, Manning, Maxwell & Moore, NewYork. ~ ee 


= 











MANUFACTURERS OF 


WOOD LATHES, 
MORSE ELEVATOR WORKS, "tite nischines, Plante Centers, ie 
ire Morse, Williams & Co, 


(Successors to Clem & Morse) | 
| 
Builders of all Kinds of 
PASSENGER & FREIGH1 


"] ECONOMICAL STEAM BOILER 
s Pe 2 = 4 SPECIALTY.——_ 
: Ea cm Pond Engineering Co. ** sc!" 
| 3 
= FAY & SCOTT, "iz" 
64 
Lo 











fo = i 


Date Sensitive Dri 


Adapted to rapid work with small 
drills its extreme sensitiveness 
prevents clogging and breakage of 
drills. Has a switching table with 
attachment f reenter drilling In- 
stantly adjustable to different 
lengths of work. Over 200 already 
in use. Send for circular 


DWIGHT SLATE, 
Hartford, Conn. 






rr 


Office, 414 Cherry St. 


Works, Frankford Ave., Wildey and 
Shackamaxon Sts., 


PHILADELPHIA 





vr ila ILL iia 


VE 
; 


YA New York Office, 108 Liberty $. 


WES 





ARE BUILDING A NEW 


BRASS FOUNDRY. 


OLD ONE ENTIRELY TOO SMALL. 











Patented February 28th, 1884, 

The manufacturers of this Pipe Cutter, after nearly 
ten years’ experience in the making of Three Wheel 
— . : Cutters, during which time they have given the sub- 
ject a great deal of thought and have tried many experiments, ana perfected many improvements in 
the manufacture of Pipe Cutters, have at !ast perfected a tool which is. in many of its teatures radically 
different from any Three Wheel Cutters that have previously been put upon the market. Its superionty 
to anything that has preceded it, in its appearance, finish, mechanical construction, and in the accuracy 
and efficiency with which it does the work for which it is designed, warrants us in recommending it to 
the trade as the most superior tool of the kind now manutactured. 

All parts are carefully made to gauge and are interchangeable. 

Best Cast Steel Forgings are used for the Cutting wheels. 

Every tool is caretully tested before leaving the factory, and only those which are perfect in temper 
and workmanship are put on the market, and we so warrant them 

Screws are used instead of pins to hold the parts in place. 

By the use of a hexagon nut at the end of the barrel all the parts are made interchangeable, 

This is the heaviest Three Wheel Cutter in the market, the additional metal being put where the 
most strain comes. 


THE NEW YORK SUPPLY CO., Lillilti, Sole Agents 
50 & 52 John Street, New York. 
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NEW TANGYE “BUCKEYE “AUTOMATIC CUT-OFF ENGINES. 


In Use, Over 1,000. 25 to 1,000 H.P. 

These Engines are the combi ed result of long ex- 
perience with automatic cut-off regulation, and most 
careful revision of all details. They are designed and 
constructed for heavy and continuous duty at medium 
or high rotative speeds Highest attainab te Economy 
in Steam Consumption and superior regulation guar- 
» anteed. Self-contained Automatic Cut-off Engines 
12 to 100 HP for driving Dynamo Machines @ specialty. 
Illustrated Circulars, with variousdata as to practical 
Steam Engine construction and performance, free by 


—_— —_ mail. Address, BUCKEYE ENGINE C9., Salem, Ohio. 


— a _ __ ( NW. ROBINSON, cor. Clinton & Jaskson Sts.,Chicago, D1. 
SALES AGENTS: WL SPSON, 1 Asordous, X.Y, 4 


ROBINSON & CARY, St. Paul, Minn. 
PRAY MFG. (0., Minneapolis, Minn. 
KENSINCTON ENCINE WORKS, LIMITED, PHILADELPHIA, 
Sole eis and Manufacturers for New Jersey (South of Trenton), Eastern Pensylvania, Delaware, Maryland and Virginia. 


THE BECKETT & MCDOWELL MPC, (0, 
STEAM ENGINES, HOISTS, PUMPS, 


AND GENERAL MINING MACHINERY. 
i200 LIBERTY sT., NEW YORK. 











eS SEND FOR 


“OTTO” GAS ENGINE WORKS. 
SCHLEICHER, SCHUMM & CO., 


83d and Walnut Sts. Branch Office, 180 Washington St. 
PHILADELPHIA, CHICAGO. 


OVER 18,000 ENCINES IN USE. 
GUAR ANTRRD To Consume 25 to 75 ANY Other Gas Engine per 


Per Cent. Less Gas than Brake-horse-power. 


Air Engine. 


The Best and Cheapest 
on the Market. 

No Steam. No Water. 
Absolute Safety. No En- 
gineer. No Pumps. No 
Gauges. No liability to 
freeze up No Regula: 
tion required. 

NO EXTRA INSURANCE. 


Can be used for any 
purpose where power is 
required. 


Cheap Fuel. 
First C 


ILLUSTRATED CATALOQUE. 

















— Patent 


nih 


ANAK 


pe 


a 


ay 
STEARNS MEG. ‘COMPANY, 


BRIE, PA. 


Engines from 15 to 400 Horse Power, 


Boilers of Steel and Iron supplied to the trade or 
the user. Send for Catalogues. 


SAW MILLS and GENERAL MACHINERY, 


Works at ERIF, PA. 





Cheap 
ost. 


McKinley Engine Co. 


17 Broadway, 
CINCINNATI, 0. 


COILS & BENDS 























eee - 
Complete Cutting-off Machine, $4.00 
Pe linc = it to 2 fn, $8.00 IRON, 
- Je SENT ON TRIAL. BRASS and 
AE ¢ COPPER 
LA & 
— 33 oe 
=8 PIPE 
a ALL STYLES. 
STERLING EULIOTT, Newton, Mass. a" 
HE 
NATIONAL 


SECOND-HAND TOOLS FOR SALE by 
POOLE & HUNT, Baltimore, Md. 

1 Planing Machine. Will plane 35in. wide, 27 in 
high, and 16 ft. 6in. long. 

1 Planing Machine. Will plane 30 in. wide, 26 in. 
high, and 5 ft. 6in long. 

1 Planing Machine. Will plane 24 in. wide, 22 in. 
high, and 5 feet long. 

1 Double Geared Chasing Lathe. Will swing 24 
in. dia , 8 ft. 6in. long. 

1 Drill Grinding Machine. | 

1 Small Punching and Shearing Machine, with fly 
wheel and clutch starting arrangement. 


MACHINERY, 


Pipe Bending Co, 


NEW HAVEN, CONN. 


IRON & STEEL DROP FORGINGS 


Made to Order. 
LOW PRICES AND GOOD WORKMANSHIP 
ADDRESS: 


BRADLEY & PIERSON MFG. C0., 


Foot of Clay Street, Newark, N. J. 

















Eliott Drill. Gang Drill. 


SHAPERS. 
6 in. Gould. 12 in Sellers. 
16 in. Hewes and Phillips 


15 & 24 in. Wolcott } 


NEW AND SECOND-HAND. POWER 
12in S.,5 ft. Bed Engine Lathe, New UPRIGHT 
in. x6 ft. Bec d Engine Lathe, Ames, new. bo mh HAMMER 
V ee ant 4 7 ft. Bed Engine Lathe, Bogert new | 3&8 $5 
14S 5% ft.** si Harris, cheap $4.5 = 
16 6 ft Ames peso 5 
15 6ft. * “ Pratt & Whitney. wb” AS © 
17 6 tt . - Putnam, not screw wi be = i=) 
cutting a ope “4 
* ’ ; D coy 
17 . 7 Hewes & Phillips. eeio 2 
9 12,14° a ‘* Pond, nearly new. Be Se 4 
Win. x 6ft. Engine Lathe Putnam, good order, we py * " 
2 >. ~ _ : Ames. new 2 3D & 
. ra o 
20 12 tt. Harrisburg. o MSE 5 
4 * 12 ¢t = *‘ Harrisburg, good. Zqgio 5 
16x6 ft. Turret Fox Lathe w'th chasing bar 36 2d ® 
14 1n.-20 in. and 38 in. Turret Head Chucking. or Shee pd 
Screw Machines, bridgeport. oS 4 
: Mi A bh ae = 
23 in., 25 in. and 28 in. Drills, Blaisdell, new came © 
20 10 “Drill, Prentice. Snov Z 
20 * * Davis PEE : 
No. 1 and 2 Slate’s Sensitive Drill. Ast 
n 
3 F 
a 
e 
= 
i 
isa 
>] 
co 
i~z 
® 


‘his Hammer p. ssesses advantages superior to an 
eSVUVAPB 19,8917 IVI BO} FIOM OTP UO Pasn 9q UO puB 


‘pesn 8] JomMMeY panod-eni 8 U0gM JIBq goul-% pus qoul-¢g 
B UO SMOG O}BUII}[B POOS OHII}S 0} POYIOM Oq UB I] 


uuog ‘Arnqued “090 NECIGE “V ' 


blows than hammers with 








Eo 

>” 

33 

og 

20 in. Bridgeport 2 >A 

PLANERS. + 

16x42 in. Bridgeport. 22 x 4 ft. Powell. Sax 

44 in x 6 ft. Powell 244in x 8 ft. Ames alt Toad 

26 in X OX ft. ‘ 22 in.x4 ft ,5 ft.aud 6 ft. Powell. 2. 

2in.x 10 ft, Pond Sua 

6 in. Squaring Shear, power, nearly new. | =| e oe 

N %'oand 5 Press, stiles | : 
60 ib Bradley Cushioned Hammer. | 
Lot ot miscellaneous Machinery If you do not | 
see what you want, write and state what is re- | 


quired, 


E.P. BULLARD,(I4 Dey St.. New York. 










MANUFACTURERS OF 
\MPROVED 


STEAM ENGINES 
Pu VARIE™: 
Sizes Varying From 
20 to 2000 Horse Power. 


Horizontal or Vertical, 
Direct Acting or Beam, ._ 
Condensing, Non-Condensing 
or Compound. 

Send for Circular. 


FUEWES & PHILLIPS 


iron Works. 
IMPROVED 


Corliss Engine, 


High Pressure, 





—Condensing 
And Compound 


send for Circular, 


AGENT’ 


Geo. A. Barnard. 
(175 Temple Court) ; 

7 Beekman Street, § 
NEw YORK. 











BLESSINGS W ATER CIRCULATOR 2? PURIFIER 


Guaranteed to Absolutely Prevent Formation of 
Seale in Steam Boilers. 


Automatically takes water from the boiler, 
filters it. and returns it in pure condition, thus 
removing scale-muking impurities from the 
water, and maintaining a free and steady 
circulation. Combines the well-known 
4 Albany Steam Trap witha Filter of novel 

construction, Which has no rival in point of 
simplicity. facility for cleaning, and assurance 
against clogging of sand valve 

We also manufacture the Albany Steam 
Traps and Blessing’s Patent Renewable-Seat 
Stop and Check Valves. Send for Circular. 


ALBANY STEAM TRAP C0,, 


ALBANY, N, ¥. 


SELF-CONTAINED STEAM ENGINES, 


Stationary or Semi-Portable, 


Prices greatly 
Illustrated 














High Standard Maintained. 
Reduced. Write for New 
Catalogue No, 22 


CHANDLER & TAYLOR, Indianapolis, Ind. 
ENGINES, SAW MILLS, AND 
DRAIN TILE 
MACHINERY A SPECIALTY. 


Ratzonstein's bell-Acti ing “ Facing 


For Piston Rods, Valve 
Stems, etc, of Steam En- 
gines, Pumps, etc., adopted 
and in use by leading en- 
gine builders, mills, iron 

> works and steamship com 
ARE MAKIN« panies all over the world 

O} lso flexible tubular metal 


WE ARE MAKING Works a Seta ty Sk 
A SPECIALTY OF Also flexible ar meté 

‘ S : packing for slip joints on 

A 24-INCH LATHE, steam pipes, and for hy- 


WITH BED ANY draulic pressure 
THISLATHEIS DESIGNED J. Katzenstein & Co., 








a 








YVETAGRINGLS eee 
ANN’ ST. # NEW YORK: 





f 





LENGTH DESIRED. 











FOR SEVERE SER- 357 West Street, N. Y. 
i FA V Y VICE; IT IS THE 
: HEAVIEST OF ITS | SEND FOR SPECIAL LIST, 
SIZE EVER PRO 


DUCED, AND THE WORKMANSHIP AS Goop| 
AS SKILL CAN 

H F MAKE IT. 

SEND FOR Cll CIRCULAR. | 


“Glenwood Station,” 


New and Second-hand Machinery. 


COLD-ROLLED SHAFTINC, HANGERS, 


PULLEY ,ETC., ETC. 


GEORGE PLACE MACHINERY CO. 


121 Chambers St., New York. 








my 
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BROWN & SHARPE MFG. CO., 


Manufacturers of MACHINERY & TOOLS, PROVIDENCE, R. I 
Description of No. 3 Plain Milling Machine. 


We have in our works and in constant use, sii | 
one hundred Milling Machines, and our experience 
with them has demonstrated that for manufacturing 
purposes where many duplicate pieces are required, 
that the best work is produced and the most econ- 
omical results obtained from machines that are com- 
pact and solid, so arranged that the pieces operated 
upon can be quickly placed in position and quickly 
removed after the cut is taken. 

We have designeda line of Milling Machines for 
manufacturing purposes, combining the above de- 
sirable qualities, of which the No. 8 Plain Milling 
Machine is a type, and by their use we bave iound 
it practicable to produce from10 to 20 percent. more 
work in a given time than we could possibly obtain 
from any Other type of a milling machine on the 
same work. 

The Spindle is driven by a gear and pinion from 
a three-step cone with 8” belt. It has a vertical 
adj ustwe nt of 6” 

he Table is 9” wide, 27” long, and has12” longi- 
tudinal and 414” tre unsverse: thn hn and ismoved 
longitudinally 2’ by one turn of the hand-w heel. 


The Feed is automatic with three changes, 
sopping. automatically at any require d point. 
Vise has jaws 614” long, 1 7-16’ deep, and 
will open 334¢’’. 
Counter-shaft has pulleys 10” diam. for 3’ belt, 
and should run about 375 turns per minute 
e Price includes vise, counter-shaft, wrenches, 
&c, ‘de slivered f. o. b. at Providence, R. ie Weight, 
2550 lbs 


| Car Wheel and Axle Saoecmpigh h 
‘RAILROAD, LOCOMOTIVE 
| 











AND CAR SHOP 
EQUIPMENTS 


Photographs and Prices on Application. 


MILE TOOL, WORKS, 


Hamilton, Ohio. 


| NEW YORK, 





| 96 Liberty St. 
PHILADELPHIA, 713 Chestnut St. 
CHICAGO, 96 Lake St. 








OVERHEAD TRAMRAILS, 


WITH 
Differential Pulley Blocks, 

ANY CAPACITY. 

The Weston Pulley Block is suspended from a trav- 
eler or trolley which runs freely on the lower flange of 
the track. The tracks,by means of curves and switches, 
can reach any desired points. Plans and estimates 
furnished on application. 

SOLE MAKERS, 


THE YALE & TOWNE MFG. CO, Stamford, Connecticut. 


NEw YORK—CHICAGO—PHILADELPHIA—BOosTon. 
Catalogues on application. 


HAPERS, TURRET LATHES ¢ DRILLS 


ray at [FRIGHT a [) BILLS. 











Weston’s 


OVERHEAD TRAM-RAILS, 





26 in. Back- on 
ar ad 
Power-feed 










30 . 


a 
Lopae, Davis & Co. 
“4 CINCINNATI, OHIO. 
pha) GF Send for Prices, IT WILL PAY YOU. 


Van: 


TWENTY-INCH 


LEVER DRILI.. 





9 


OULD & EBERHARDT, E.E. GARVIN 84 CO. 


NEWARK, N. J 





139 & 141 Centre St., New York, 


MANUFACTURERS OF 


Machinists’ Tools 


INCLUDING 


MILLING MACHINES, 


APPLY TO 


Drill 
Presses, 

Hand 
Lathes, 
&. 


Send for 
Catalogue, 


Wood Planer. 
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- THE PRATT & WHITNEY CO, 


HARTFORD, CONN. 
Have reduced the Selling Prices a 43 


—OF-— 


‘Machine Screw Taps & Combination Lathe Chucks. 


Now discounting 35 per cent on each. 


Billings & Spencer Co., Hartford, Ct. 


MANUFACTURERS OF 




















= The 


DROP FORGINGS IN COPPER, IRON OR STEEL. 


Pure Copper Commutator Bars for Electric Motors or 
Gencrators, Siec!] Commutator Rings and Nuts, 
Steel Wrenches and Eye Bolts, 














WARMERS READY 
swacsy, For Immediate Delivery. 


CLEVELAND, OHIC. 
PROUTY PATENT PLANER CHUCKS. 


Machine Tools 
Round swivel base. 6, 8, 10, 12, 15, 18, 24, 30 in. jaw. 


FOR nag 
rRO \ DnAse Square base. 8, 10, 12, 15, 18, 24, 30 in. jaw. 


Taft's Rolling Lever Hand Punches and 
Wn Shears. 





ing Machine. 







Vertical Mill- 


Various sizes to cut and punch 1’ to 39" 
Send for circulars. 


Large line of general Metal Working Machine 
Tools. 


=== POND MACHINE TOOL (0 


plate iron. 





MANUFACTURERS OF 


STEEL and IRON WORKING 


VMACHINE TOOLS. 





MANUFACTURER OF 


ENGINE LATHES 


FROM 16 to 48 IN. SWING. 
on application. 


GEO. W. FIFIELD, - 
Cuts, Photographs and Prices furnished 


Lowell, Mass., U. 








GEAR WHEELS & GEAR CUTTING. J. 


Send for Catalogue D. 
GEORGE B. GRANT, 
666 Beverly Street, Boston. 


KEY SEATING MACHINES 


PRESIDENT. 


M. ALLEN, 
FRANKLIN, 


J. B. Presrcr, 


W. B. VicE-PRESIDENT. 





SECRETARY. 










AND. 

20 in. Drills a specialty. 

Our 20 in. Drill is a heavy sub- For New Reduced 
stantial tool, made for service, has 
steel shafts and spindle, Gears and PRICE LIST, W 


racks cut from the solid and have 
all modern improvements, are made 
by pepestas machinery, and sold very 


“Our Key Seating Machine 


THE 








ribcerenanaeaa ict) MME athes zie. YY @ As QRAY 
without one, We have now fo rvathes 20 in. 


’ 8 = 2 ” 
; promot seipancat ne both Key eat Ma 4 Planers 24! 24" cc : 








‘ Send for 30x30" 
== Photo, and C. oe 
W P DAVTS. North Bloomfeld. N.Y seen Hycamere & W ebster St:,Cincinnati,Q. 
N.Y. 
ORDERS AND CORRESPONDENCE | PRATT & jh MBohel 
SOLICITED. Proprietors. 





PUNCHING PRESSES, DIES, 


And other Tools for the Manufacture of all kinds of 


Ti SHEET METAL GOODS, P*°* ere“*S°* DROP HAMMERS. 


—-ETC. 
STILES & PARKER PRESS CO. 
MIDDLETOWN, CONN. 

BRANCH OFFICE & FACTORY, 59 Duane St., New York. 











seater sates 
= 


J.M.CARPENTER faiiiiitilitiilitill 
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Tsar 





PAWTUCKET.R. I. 





